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through this Amazing, New, Low Cost 


LF-STUDY COURSE: 


by CORNELIA T. SNELL, PI 

Consulting Chemist 
and FOSTER D. SNELL, Ph.D., 
Consulting Chemical Engineer 


brand-new way to study chemistry, 


ERE is 
designed especially for the man who must 
learn by himself, without teacher or labora- 


tory. These entire 118 lesson chapters were prepared 


pssessing the most varied teaching and 
ience in plant and laboratory, 1 
engineering. In each lesson they give 


straight from the shoulder instruction in 


‘on a single chemical subject, with all 


necessary formulas, specially prepared diagrams, 


stions, to fix in your mind the knowl 


edge you have gained. You get everything you need 
to master practical, industrial chemistry by your- 


jete course planned and organized so 
it to the utmost from every minute of 
ime! And at the end of each volume 


you are given a complete final examination, with 


a grading system, so that you can 
own paper and check your progress. 


Simple experiments illustrate important 
Industrial processes in chemistry. 


See Free Examination Coupon on Facing Page ——————> 
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Great new Industries are arising from the war-time applica- 
tions of ‘Chemistry—synthetlc rubbers, aluminum and  steet 
tlloys, the many-purpose plastics, magic new drugs, amazing 
hew fibers, fabrics, methods—all vital to war, and destined to 
create thousands ‘of after-war jobs for chemically-trained 
‘men and women! And now, at last, here is an EASY, LOW- 
PRICED, SELF-INSTRUCTION COURSE which will’ enable 
you to get @ complete grasp of Chemistry now—and make 
Some of these splendid opportunities yours! 


No Previous Training in Science Needed! Four 
Inexpensive Books Teach You From A to Zt 
These books start from the most elementary facts and 
rinciples and build up your knowledge of modern, up-to- 

to chemistry on a sure foundation, ‘The authors take no 
Knowledge for granted on your part. and unfold to you 
complete understanding of chemical science as it is used 
today in research and manufacturing, From the first pag 
to the last the knowledge andraining you get can be used 
‘as preparation for a Job in any branch of the great and 
growing chemical industries, 


OOK |. Covers the Theory of Inorganic Chemistry. Covers Organic Chemistry. You get a P 
It begins by giving you a thorough grounding In the Complete picture of the chemical 
basic fundamentals. You start with the simplest compounds originating in living organisms, 

cit, caren dioxide the simplest the entire production of petroleum, natural and ayn~ 


Processes—combustion of fuels, the rusting of iron, 
the transformation of olls into fats. It explains how 
‘toma of still 


thetic rubbers, resins, dyes, drugs, foods, sugars, 
starches, fats, waxes, alcohol, proteins, and vitami 
‘This volume makes it easy for you to acquire by selt- 
ents fully the nature of chemical study a clearly-understood grasp of organic chem- 
the reactions by which they are combined into prod- {stry, 

vets vital In war and peace. 


‘Tells You All About the Chemicals of 


800K Hi, Explains Inorganic Compounds. You learn Commerce. You get full, practical reference data on 
how metals are produced from their ores, the uses many thousands of chemical materials—all carefully 
of the pure metals and their alloys, their combina- chosen for thelr commerciat importance, You get the 
tions with the non-metals. You will find not only fost important facts on each—composition, proper- 


chapters on tin, lead, nickel, chromium. iron, steel, 
fte,, but also on chlorine, sulphur, phosphorus, car- . 
bon, silicon, ete. This book covers the chemistry of eta and figures in this great book, 
alloys, pigments, insecticides, construction materials, cable Si-page index, Here is your 
sulphiiric and other acids, and all the host of inor- Indispensable source book of facts about commercial 
Kanle materials that are essential in Industry. chemicals 


Examine the Complete Course FREE! 


Prove the value of these books for yourself—in your ‘fourth Aves Sew Work 
own home—without spending a penny. Make certain ‘that Dignan Ube le 
jou can learn ‘chemistry ‘Dy yourself. See how skilifully Send me CHEMISTRY MADE 


les, uses, relative costs, ete. And to help you find, 


FREE EXAMINATION oe 
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tise these questions and problems (with answers) to check 55.S0 par masonic for mee peseain, iat de oeak 
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gn approval for 10 days" free examination. ‘At the end of (Af Xauaend $2.05 payment in tull with this ander 8 
that time you are entirely free to return them to us for full BOF BOSSE : 4 
aredit uniean you have. proved Yo" your tinea atifaction 
‘you can’ learn chemistry from thelr pages. If you me. 
igep, Them ‘you ‘need “pay oniy $1.06 within 10" aays and Pisses Pris ' 
‘a menth for. three montha thereafter.” ‘Mal ‘the Lara 4 
Coupon at once, as this offer may have to be withdrawn at q 
‘any time. i Zane Ne 
ony Fa. mate ; 
D. VAN NOSTRAND COMPANY, INC. Reference. 
280 FOURTH AVENUE NEW YORK 3, 8.¥. 
Address 
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Too busy to retire 


‘The first Catalina was made in 
1934, 


One of the world’s first all-metal 
flying boats, the “Cat” was the 
fastest plane in its class for almost 
six years. 

But, beginning around 1939, the 
Catalina was retired — about three 
times a year. She was retired by 
the press. She was retired by 
Congressmen. She was retired by 
chair-borne experts of all types 
and shapes. 

She was retired by everyone but 
the men who flew her! 

In their hands she was driving the 
‘Nazi subs away from the sea lanes 
to Great Britain. She was helping 
to sink the “Bismarck.” She was 
flashing the report that began the 


Battle of Midway. She was maul- 
ing the Jap in the Aleutians. She 
was rescuing pilots and crews all 
She was 
virtual 
extinction. Just recently, in fact, a 
“Cat” sank 4 Jap ships on a single 
flight! 

No, the Catalina isn't ready to re- 
tire yet. 


‘There's too much horizontal bomb- 
ing, dive bombing, fighting, strafing, 
reconnoitering, photographing, 
scouting, patrolling, and torpedo- 
ing left to be done. 


CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 


LunensTon, 4 oraME women ERATOR xPRES, TAiPORT ATLL PUTOL BOMBER conn, Piao BOMBER 
‘SATIMEL, “FLUNG JEP” YLT, ASE TRAINER VENGEANCE VE ROMER RELIANT, WAY. TRAINER 
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ARE you coming from the Armed Forces, honor- 
ably discharged, and looking over the home 
sector for new fields? Are you a disabled veteran 
the technical or business field where you 
won't be handicapped? Are you still in the Service 


choice or advancing in the old one. And these 
Schools offer a discount to demobilized veterans, 
a special rate to members of the Armed Forces. 


AFTER ARMED SERVICE— 


A NEW CAREER 


Training men for success has been the business» 
of I. C."S. for more than 53 years. Commercial 
and technical courses number more than 400 
now .. . cover any and every subject of interest, 
to the ambitious man. 

This is erred and authoritative training 
. . proved by the records of thousands of 
Scot graduates «, «individually tailored to the 
needs of each student. You study at home or 
on the job... pay but a few dollars a month 
«+ + progress as swiftly as your ability permits, 


Mail the coupon TODAY for full Information 


BOX 7700-K, SCRANTON 9, PENNA, 
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THAT RED STRIPE you see on the 
back of this copy of Popular Science 
Monthly is a new visual filing aid de- 
signed to help you keep your back 
numbers in order. As consecutive is- 
sues are stood or stacked together in 
Proper sequence, the stripes will form 
an_unbroken diagonal line for the 12 
issues of a calendar year. You can see 
at a glance which issues are missing, 
and where to put one that is being 
replaced after use. (See page 138.) 
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Exploring and inventing, devising and perfecting for our Armed Forces 
at war and for continued improvements and economies.in your telephone service 


Ruszancu, in the Bell Telephone System, has 
always been an expanding activity, growing with 
the scientific Inowledge of the times and contrib- 
uting to that knowledge. 

‘The telephone, itself, was invented in the lab- 
oratory where Alexander Graham Bell was carrying 
on researches in speech and hearing and laying the 
foundation for the electrical transmission of speech. 
As time went on the telephone research program 
‘expanded to cover every science which gives any 
promise of improved telephony. 

‘These researches and development studies now 
include electrical communication of speech—both 
by wire and by radio—the transmission of pictures 
(television)—and many important projects eis 


There Is No End to Progress 

Every new research gives rise to new inventions 
and to new lines for development and design. New 
inventions indicate new lines for more research. In 
the early years, this work was carried in part by the 
American Telephone and Telegraph Company and 
in part by the Wester Electric Company, the 
manufacturing unit of the Bell System. 

For many years, however, the work has been 
assigned to a specialized unit, Bell Telephone Lab- 
oratories, Incorporated. ‘Theits is the responsibility 

the technical future of the telephone industry. 

‘The policies and procedures of Bell Telephone 
Laboratories are distinguished by two characteris- 
tics. In the first place the Laboratories design for 
service. The consideration is not the profit of a 
manufacturer, but the production of equipment 
which will give the best service at the lowest annual 
‘cost when all factors are considered, such as first 
oa paiiennees renee? ee 7 oe 

ratories make no profit ai juipment 
Gecgn is owned end asad by tha ‘oaploos come 
panies; and the emphasis is upon that use. 
Organized Co-ordinated Research 

In the second place the Laboratories design always 
with reference to the complete conimunication sys- 
tem in which the equipment is to play a part. 

_ Reliable, economical telephone service, which is 
the product of its efforts, is not so much an assem- 
Blage of excellent apparatus as it is an excellent 


BELL TELEPHONE LABORATORIES 
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Forces derive in Inge part from the technica! back- 
id that the Lal 
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Laboratories had special knowledge and skill which 

could instantly be diverted to war problems. 


searches have produced many secret wea 


oratories, is the largest producer o! 
other war communication 


assembly of co-ordinated equipment—all designed to 
work together. 


4600 People in Bell Laboratories 


Bell Laboratories contributions to “the Armed 


tories had acquired throu 


At the time of Pearl Harbor, over a quarter of the 


4600 people in the Laboratories had twenty or 
more years of service. ‘This breadth of background 
ma 

side strict field of communication and these 
have been of value to the Armed Forces, So far the 
Armed Forces and the O.S.R.D. have engaged the 
Laboratories on over a thousand major projects. 


ible many engineering developments out- 


Most of the Laboratories developments, of course, 


have been in the field of electrical communication. 
Communication, not simply between individuals as 
in ordinary telephony, 
isms, as in the electrical gun director, 


ut also between mechan- 


Leader in Electronic Development 


The Laboratories techniques and electronic re- 
\s for our 
country’s Aened Forces, ‘In World War 1, they 
pioneered ing ic lone systems: 
Bie baker thes satiate planes and 
ground stations. ‘They also contributed methods 
and devices for locating enemy planes, submarines, 


and artillery. 


In this war, Bell Laboratories have pioneered in 
the field of electronics. The Western Electric Com- 
pany, which manufactures the designs of the Lab- 

f clactronle and 

juipment in the United 

States and is now pravees almost exclusively in 
the manufacture of this equipment. 

In war, Bell Telephone Laboratories devote their 
work to the needs of our Armed Forces. In peace, 
ey are constantly exploring and inventing, devisin; 
and perfecting for continued improvements an 
economies in telephone service. Centralized research 
is one of the reasons this country has always had 
“the most telephone service and the best at the 
least cost to the public.” 
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Coming Next Month 


THE JAP NAVY is one of the enigmas of the 

war in the Pacific. Just how good would it be P 
in a full-dress, showdown fight with our surface 4 
fleets? Are its vaunted secret superdread- 
noughts a match for our mighty Iowa-class bat- 
tlewagons? Alden P. Armagnac gives you an 
up-to-the-minute appraisal of Japanese sea- 

power as the curtain rises on the last act of the 

battle for Asia. 


HELLDIVER is the right name for the U. S. 
Navy's deadly new dive bomber. What about 
the men who pilot these fast, heavily armed, 
carrier-borne killers? What does it feel like to 
peel off from formation and hurtle down 
toward the deck of a Jap flat-top or battle- 
hip? A Helldiver pilot tells you all about it 
@ story that re-creates all the thrills and 
suspense of battle. 


“GREEN GOLD” has been discovered in 
Wyoming! American prospectors are picking 
up fortunes in jade that rivals China’s, and 
American craftsmen are carving it into beauti- 
ful jewelry and ornaments. Full-color photo- 
graphs show this new source of mineral wealth 
and the artistic products made from it. 


| COLD-WEATHER STARTING needn't be a 

problem if you give your car a break. An artic 

| by Tom McCahill gives a lot of practical 
that will help to relieve the winter-morning 
crisis. You'll find several new stunts, besides 
the basic common-sense rules for cold-weather 
care of radiator, battery, and crankcase. A 
reading will pay dividends by saving your 
nerves and lengthening the life of your car., 


PUTTING LIFE IN PHOTOGRAPHS is a 
specialty of Will Connell, top-notch commercial 
Iensman whose work is sought by national ad- 
vertising agencies and leading magazines. Some 
of the secrets of his art are revealed in an inter- 
view by Andrew R. Boone and illustrated with 
| striking examples. Amateur photographers will 
get both inspiration and practical help from 
this account of a master workman's technique. 


‘Jémm, SOUND FILM—“The Construction of 

ight Airplane.” For distribution points, 
ite: Supervisor, Audio-Visual Aid, Exten- 
sion Services, Pennsylvania 
State College, St Sollege, 


PIPER CUB 


GEARS have been wo: 
days of the early Egyptians. But never before 
did they attain the precision and accuracy that 
is found in the parts made for modern aircraft 
engines. How these delicate cogs and pinions 
are formed is explained in text and pictures. In 
addition, you'll find some interesting facts on 
the design of gears and the terminology used 
by engineers in describing them. : 


for man since the 


r 6 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 


e « » ARE YOU ASKING « « « 


“How Can | Make Sure of 
My Postwar Success?” 


T'S a vital question for you to 
answer soon, 


For postwar adjustment will change 
many things. Jobs that are good now 
may be very different then. War em- 
phasis is on production in the plant— 
peace may shift it to the office, store, 
management and sales. Overalls and 
slacks may, for many, give way to white 
collars and dresses. 


Now is the time to plan and pre- 
pare—to get ready for the new 
opportunities. By training now in 
spare time, you can get in on the 
ground floor when peace comes. 


LaSalle home study training— dip 
complete, authoritative, moderate and 
in cost—will quickly prepare you * 
for your chosen field, ready for the mail 
preferred positions, In our 36 this 
years, over a million ambi- | 
tious and women have counmn 
found it interesting and help- today! 


ful in securing promotions or 
better jobs. 

Send the coupon at right for 
full, free information. Or if 
you are not sure which is the 
best field for you, write us for 
our frank counsel—without = 
obligation. a 
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UNSUSPECTED POWER 


Fl 


The Mysterious 
In The 


"Thr sour oF THE UNIVERSE is in the air you 
breathe. Deposited in your blood—with each 
inhalation you take—is the intelligence that 
directs the course of the planets through the 
misty reaches of space, and the strange phe- 
nomenon of life itself. 

Whar is it chat causes your heart to beat, 
your lungs to expand and contract? What mind 
directs the cells of your being, each in their put- 

se—some to create bone, others tissue and 

wait? What consciousness les these vibra- 
tory globules of life and gives them awareness of 
their Cosmic function? 

‘Are you one of the millions who have looked 
beyond yourself for some external Divine Power 
of agency? Have you searched in vain for some 
outer sign or word of Divine assurance when 
in doubt or in need? Now learn of eee 

that exists in every simple breath 
ere ee agen cae 
Egyptians believed that the essence of life was 
borne on the wings of the air. The Bible pro- 


Tiffloeneaa 


Air You Breathe! 


claims that with the first breath man becomes 
not justan animated being—buta''/iving soul,” 
Try this ent, and prove a Vital Life Force 
exists in the air. When you are in pain or de- 
spondent take a deep breath. Hold ic as long as 
comfortable—then noticethe momentary relief. 


This Amazing Free Book 


‘Would you seriously like to know how to draw upon 
this Intelligence of the Cosmic, with which the alr is 
permeated? You can use it to awaken the creative 
Powers of your mind, and for making life an experi 
ence of achievement. Use the coupon below for a free 
copy of the book, “The Mastery of Life.” It tells how 
in the privacy of your home you may learn to use these 
simple, useful, natural laws, 


: Si a,c, Plege seo me a fe copy of the Book, 


| appRess___________! 
: Resiracians art NOT a rlitions organization i 


L 
THE ROSICRUCIANS (AMORC) SAN JOSE, CALIFORNIA, U.S. A. 
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“THAT NEW MAN 


round! 


ON’ QUICKLY!” 


So 


EMPLOYERS are quick to notice 
when a new employee “knows his 
business”—when he is obviously an 


CERTAINLY “CATCHES | {Cee oe, voce 


© Such men get off to a good start 
—and are most likely to really “go 
places.” (That's true, too, if they 


== enter the Armed Forces—where 


assignment 


for a successful caree: 


this coupon today! 


BOX 7699-K, SCRANTON 9, PENNA; 


trained men get higher rating, 
higher pay, and more interesting 


* Would YOU like to become a 
trained man—in a few months time, 
at the cost of a few dollars a week? 
Then mail this coupon, and learn 
how an I. C. S., Course in your line 
of work, studied at home in your 
spare time, can lay the foundation 


* The worth of I. C.S. training is 
proved by 52 years af service to 
nearly five million ambitious men— 
thousands of whom are today top- 
flight leaders in business and indus- 
try! For complete information, mail 


Without cost of obligation, please send me booklet and full particulars about the course before which I have marked X+ 


“Reo 
tr 


Fey a 
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Good Jobs Like These Get Into a Busy Field With 
Go To Men I Train a Bright Peacetime Future 


sieenereerminezzveriet YOU MAY NEVER SEE A BETTER TIME 
TO GET STARTED IN RADIO 


I will send you my Lé 
Receiver Servicing” F 
it is to train for R: 
valuable Lesson. Stu 


son "Getting Acquainted with 
to show you how practical 
lio at home in spare time. It's a 
y it—keep it—use it—without 
obligation! And with this Les- 
son I'll send my 64-page, il- 
lustrated book, “Win Rich 


texas 
Goose Crook, Teas 


ng? baer Rewards in Radio” FREE. It 
a ks Misawa describes many fascinating 


jobs Radio offers, tells how 
N.R.L gives you practical Ri 
dio experience at home with 
SIX BIG KITS OF RADIO 
PARTS I supply! 


HAYES, 327 Madien 
oichigas. 


BES ancrnase ce, 


My Radio Course Includes 
| TELEVISION © ELECTRONICS 
FREQUENCY MODULATION | 


‘Think of the 
lation, “tect 
the fture! I will train. 
civilian uses, 
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Many Opportunities Ahead for Trained 
Radio Technicians and Operators 


‘The future looks bright for capable, well-trained Ri. 
dio Technicians and Operators, The Radio Repair 
Business is booming, Profits are large and prospects 
are bright, Think of the new boom in Radio Sales and 
Servicing that's coming when new Radios are again 
available—when Frequency Modulation and Electron- 
fea can be promoted—when Television starts its new 
era of expansion! . 


Broadcasting Stations, Aviation Radio, Police 
Radio, Loudspeaker Systems, Radio Manufacturing 
ail give good jobs to trained Radio men—and most of 
these flelds have a big backlog of business that built 
up because of the war, plus opportunities to expand 
into new fields opened by wartime developments. You 
may never see a time again when it will be so easy to 
get a start in Radio! 


Many Beginners Soon Make $5, $10, 
a Week EXTRA in-Spare Time 


‘The day you enroll for my Course I start sending 
you EXTRA MONEY JOB SHEETS that help show 
how to make EXTRA money fixing Radios in spare 
time while still learning. I send you SIX big kits of 

dio parts as part of my Course. You LEARN Radio 
fundamentals from my illustrated, easy-to-grasp les- 
sons—PRACTICE what you learn by building real 
Radio Circuits—and use your knowledge to make 
EXTRA money! 


‘The opportunity, now offered beginners to get 
started in Radio may never 
be repeated, So take the 
first step at once. Get my Les- 
son and 64-page illustrated 
book FREE. No obligation— 
no salesman will call. Just 
mail Coupon in an envelope or 
pasted on a penny postal.— 
4. E. SMITH, President, Dept.5AP3, 
National Redio Institute, Washing- 
ton 9, D.C. 


Address 


city 
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You Build These and Other 
Radio Circuits with 
my 6 Big Kits | Send 
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Will you be one of the 
miserable 5,000,000? 
Experts say the last gun on V-E Day will blow 


from 5 to 11 million war jobs sky-high. Will 
yours be one? If the future is worrying you 


Get into REFRIGERATION 
and AIR CONDITIONING 


"YOU ARE UNDER ARREST!” 
There’s a Thrill 
in Bringing a 
Crook to Justice 
Through Scientific 


CRIME 
DETECTION 


T have taught thousands of men and women this exciting, 
profitable, pleasant profession. Let me teach you, too, 
in your own home, Prepare yourself in your leisure time 
to fill a responsible, steady, well-paid position in a very 
short time and at very small cost. What others have done, 
you too, ean do. 


53% of All American 
Identification Bureaus 
Empl ploy. students or juates of TAS. 


‘This ating , work is easy to jearn 
and the training is inexpensive. You, 


cin, Be ygurval to fil a responsible’ crinte detection 
and steady employ doy 
a now. “Lee me show you how eaaly an 


ment. Hut don't 
Mette det 
prepare you for this. fascinating work, 


Be A 
FINGER 
PRINT 
Expert 


Sanne ware, tine, ome Te 
you learn. Write’today for free Crime Book. 


INSTITUTE 
Dept. 1361, 


12 
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‘Trade figures show less than 6,000 service experts and repair. 
mea to care for aver 20,000,000 domestic and commercial 
refrigerators now in use—to say nothing of numberless other 
cooling and air conditioning installations. 

Desperate Need for Trained Men. Thousands of good 
jobs are available for refrigeration and air conditioning service 
‘experts RIGHT NOW. Many thousands more men will be 
required after the war, due to revolutionary new applications 
of cooling, humidifying, heating, in industrial processes. 
Vast Expansion Ahead. Air conditioning alone anticipates 
500% jump in post-war output. That's only small part of 
bright job-making picture in this vital field, The opportu- 
nities for trained men are terrific. 

‘Train Now for a Key Job. Yes, get ready to pick one of the 
biggest plums—a key job wich bright furure and top pay... 
even a business of your own. We'll give you the practical rain. 
ing you need to be an expert. Over 400,000 men have trained 
with us in our 28 years, 

We'll Train You at Home. No advanced schooling is neces- 
sary, We'll train you at home, in your spare time, or in our 
big Chicago shops, or combine both methods, Our unique 
system makes everything simple, fascinating, easy to grasp. 
Use the Convenient I. T. I. pay-as-you-go plan. Get the fact 
Write for full details TODAY. 


Forte past 3 years we have been training men and women in fine 
precision,work for the Army, Navy, and Marine Corps exclusively, 
under Government contract.We are now resuming civilian training 


INDUSTRIAL TRAINING INSTITUTE 
2130-58 Lawrence Ave., Dept. P2A, Chicago 25, Minols | 


LANGUAGE 
IS POWER 
+++Forge cheod, win special 
assignments, promotion, bet- 
ter job in global peace time 
through ability 
reign language. 


MASTER A NEW LANGUAGE 
quickly, easily, correctly by 


LINGUAPHONE 


The world-famous Linguaphone Conversational 
Method brings voices of native teachers INTO YOUR 
OWN HOME. You learn the new language by 
LISTENING. It's omazingly simple; thousands have 
succeeded. 
HOME-STUDY COURSES IN 29 LANGUAGES 
Send for FREE book— 

LINGUAPHONE, | INSTITUTE 


SBARCA Building, New York . 


LINGUAPHONE a 
58A RCA Bidg., New York 20, N. Y. 
Send me the FREE Lingvophone Book. 
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Whats My Job?-\Manufacture 
Weaklings into 
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GIVE ME a skinny, pepless, second-rate body 
‘and I'll cram it 40 full of handsome, bulging 
new muscle that your friends will grow bug- 
eyed! . .. Tl wake up that sleeping energy of 
yours ‘and make it hum like a high-powered 
‘motor! Man, you'll feet and teek different! 
‘You'll begin to LIVE! 


Let Me Make YOU a NEW MAN 
—IN JUST 15 MINUTES A DAY! 
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What Dynamic 1 Tension’? How Does It Work? 


When you look in the mirror and see « healthy, husky, 
strapping fellow smilink back at You—then you'll be astounded 
SRB hert "a Time “it Makes “Dynamic! Tension” 40 GET 
Regu 


z 
mle Tension" is the easy, NATURAL method vou 
Tarehe privacy of your own room Jost 15. 3 
IACH DAY—while your scrawny shoulder muscles begin 
fejewell pple... those spindly arms, and f youre 

‘and your whole body starts to feel stot 
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CHARLES ATLAS, Dept. 11 
115 East 23rd St., New York 10, N.Y. 
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One Postage Stamp May Change Your Whole Life! 


above, I'm steadily building broad- 
by dayerthe country over. 


‘development. Send. me your. free 
‘Everlasting Health and Strength.” 
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‘\ OF INVENTION 


his PREE Reco 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


REGISTERED PATENT ATTORNEYS 
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NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your invention. Why? 
Because manufacturers everywhere presently engaged in war production are looking 
ahead to the future by buying up patent rights now, so they will have new and 
attractive items to make and sell for civilian consumption as soon as the war is 
‘over, This is what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your invention and your- 
sell by applying for a patent now. 


Patent Guide Shows What To Do 


Our Patent Guide for the Inventor answers many important questions concern- 
ing Patents that inventors constantly ask, It tells what facts, details, drawings. 
sketches, etc, are necessary to apply for a Patent: how to protect your invention 
through dated and witnessed disclosure; how to do this AT ONCE to safeguard 
your rights: how Patent Office Records can be checked to determine whether the 
invention is probably patentable before filing fees need be paid; discusses costs 
involved and a practical way these can be paid as the application progresses. It 
tells how some Inventors secured nancial backing, how many simple inventions 
have proved large commercial successes; how Patents covering improvements also 
can be profitably utilized and marketed: tells countless other facts of interest 


Why You Need Expert Assistance 


The Patent Laws were enacted for your benefit—to give you protection for the 
features of your invention which are Patentable. But these features must be 
legally and concisely set forth in the form of “claims.” This phase of the pro- 
cedure is so complex that the Patent Office advises the Inventor to engage a com: 
petent Registered Patent Attorney. We maintain a large stafl—earefully trained 
registered patent attorneys—expert draftsmen—experienced searchers—to serve you. 
We have been serving inventors for more than 20 years 


Take First Step Now 


With the Patent Guide you will receive also Pree 
a “Record of Invention” form which will enable 
you at once to establish the date of your inven: 
thon, before you file your Patent application. This 
step’ costs you nothing yet may be vital to your 
success. Remember—in Patent Matters, ACTION 
is IMPORTANT. (Delay can be costly. Mail the 
coupon in an envelope, or paste it on a penn} 
postcard NOW. y = 


Plea 
Invention’ “form FREE. 
obligate me. 


(Worthy of 
Your Trust— 
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(Please write or print plainly.)e 


CLARENCE A.O'BRIEN 
£ HARVEY B. JACOBSON 


CLARENCE A. O'BRIEN & HARVEY 8. JACOBSON 
Repistered Patent Attorneys before the United States Patent Office 
52-A Adams Building, Washington 4, D. C. 
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AMAZING NEW 


‘TROUBLE 
SHOOTER" MOUNT i227 


BE A TAXIDERMIST—Learn by Mail 
SAVES work, rms, HEADaciiest | fz sgi,F fats gi. 
This Handy New Pocket- iat 
Size Book Spots 1,673 
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MONITOR SLIDE RULE 6” Die. 
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Hidle: Complete with instructions. Without ease, #2 

Leatherette case Sc additional. 
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FREE * 


MoTeR BOOK DEPARTMENT, Desk T2A J 
‘572 Madison Ave., New York 22, N. 


Make Big Mor ene: 
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TO PROTECT THE 
INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
‘The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protection. 
The first step toward inventive success—always is—and 
always has been, the application for a U. S. Patent, There 
is no other way to protect your invention in accordance 
with the laws of this country. 


MAKE THIS RECORD NOW [; you bave_an in- 
vention, and wish to secure it for the future, act at once. Have it 
dated now and recorded in our office. We will send you this FREE. 
Invention Record Porm for the purpose. Fill out the. Inv 
Record Form fully describing the nature of your invention. M: 
‘a sketch of its main features. Mail it to us and we will record 
date it was received in our office, ‘The earlier the date the better 
your chance of combating rival inventors. who may lay claim to 
your idea later, Don't delay a single minu 

portant step. Your whole future may depen. 
Coupon for our FREE Invention Record Biank 
‘Book Today! 


HOW WE SERVE YOU AS REGISTERED 
PATENT ATTORNEYS Tre U.S. Patent Office 
fic gh a Tal hf BER mr 
in the preparation of his Patent Application. We are Registered 
ude Rebuehchly quel Ae yaar Rt Oe 
eee een gegen tgp ar Hee 
Soe ete pees ott ake cos 
favorably by the Patent Office Examiner. 


the 


Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention,” and our 
FREE Invention Record Form—maybe this step will 
ave the way, to future security for you and your 
Family. Act ‘Today! 


road to fortune—but if you have 
erves @ definite new need . 
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McMORROW & BERMAN 

Patent Attorne: 

1425 Atlantic Building 
Washington 4, D. C. 
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‘AVENTORS 
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Invention Record 


Know How Successful 
Inventors Protect ond 
Sell Their Inventions 


FREE Book ts the tert volume on, Tne 


pack Hiow to Protect. inane a 
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How fo save steps in 
How we pre 
fation fo. 
How you may" patent an Improvement on 
something In ste now. 
‘obfain funds to patent and prow 
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ems," increase your efficiency, with 


The AMERICAN 
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War. Write for FRE 


UTILITIES ENGINEERING INSTITUTE 
Det. 3154318 W, Belden Ave, Chicago 44, 111, 
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AUDELS DIESEL ENGINE MANUAL $2 
A pratial eoelte Seth question at answers ot the 
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‘size. All details plainly brought out, tis 
to engineers, operators & students 


WIRING, DIAGRAMS. 


‘Gives practical 


AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the broins and experience of others in these Guides of the 
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ar GET INTO 
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BUSINESS 
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SPLASTICS TECH Cleveland’: Ohio 


aroor in Aviation. Flight 
‘Army Air Force c 


CZ..2HP 


CAL - RI AGRO 


TECH MICAL |, INSTITUTSG 


LOCATED ON ITS OWN AIRPORT 


IN THE HEART OF THE AIRCRAFT INDUSTRY 


(GRAND CENTRAL AIR TERMINAL 
GLENDALE 


for 
‘a Profitable Art Career! COMMERCIAL 
ART, DESIGNING and CARTOONING 


‘CAL-AERO". . . AVIATION’S HONORED SCHOOL OF AERONAUTICS 
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SPRAYBERRY vrs TRAINING 
Ste ES 
KNOWLEDGE \ : 


Wiggs 


SKILLED 
N 


HERE’S THE ONE PRACTICAL WAY TO TRAIN FOR 


BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION 
ete ata seams JUST OUT! FREE! 


future in the awiftly expanding Beld of Radio-Electron- 


ies INCLUDING Radio, Television, Frequency Modula 
tion and Industrial Electronics, Be wise! NOW'S the 


jects across in sucha clear, simple way that you un- 
derstand and remember. 


I'll Show You a New, Fast Way to Test 
Radio Sets Without Mfg. Equipment 
‘The very same Radio Parts I supply with your course 
for gaining pre-experience in Radio Repair work may 

adapted through an exclusive Sprayberry wiring pro- 
cedure to serve for complete, fast, accurate Radio Re- 
celver trouble-shooting. Thus under Sprayberry methods 
you do not have one cent of outlay for manufactured 
‘Tent Equipment which ls not only expensive Dut scarce. 


Prepares You for siness of Your Own 
or Good Radio Jobs... Civilian or Military. 
My training will give you the broad, fundamental prin- 
‘ciples so necessary as a background no matter which 
branch of Radio you wish to specialize in. I make it 
easy for you to learn Radio Set Repair and Installation 
Work. I teach you how to install and repair Electronic 
Equipment. If you enter the Army, Navy or Marines, 
my training will help you win higher rating and better 
pay. 


ing. may“ Radio-Biee= 
fronie training. 
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ION REAL MOTORS, GENERATORS, ETC. 
Trained Electrical men are needed now. It’s not 
how young you are, or how old you are. The ques- 
tion fs, have YOU the training to hold a good war- 
time job today—and a good job with a real future, 
after the war. 

COYNE TRAINING is easy, practical. 
Located in Chicago, heart of vast war industries. 
Coyne has behind it 45 years of experience in 
training successful men, Mail coupon now! 

Get ready for a big future the quick Coyne Way—by 
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Become a 
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Specialist 


‘Tremendous tunities! National Housing Administration 
Survey reveals 12,600,000 homes heeded. Vast shifts of industrial 
‘Population, government loans to. Feturnin read 
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How to make a good 
living on a small farm 
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HE_ fast-moving Opportunity Field 
of Radio- Electronics needs many 
trained men!” Let DeFORI 
you how torget ready to take advantage 
‘of the breaks—the good jobs—the satis- 
fying. pay checks ‘of today—and. the 
bright postwar opportunities of tomor~ 
row. Write for DeFOREST'S big, tree 
book—"VICTORY FOR YOU" and col- 
oFful kit supplement 


Consider Radio's Many Fields 
See how you may cash in on a vast field 
that includes FM. Radio, Communies 
tion Radio, Electronics, Broadcast Radi 
Motion Picture Sound, Radio Sales and 
‘Service—or a Radio business of your own, 


Start a Business of Your Own 
See how DeFOREST'S has helped im 
et their start in Radio-Electronics- 
helped them to good pay jobs in one of 
Our most promising industries—others 
to preferred military classifications with 

her ratings, better pay. Helped others 
to full or part time sales and service 
businesses of their own, 

Employment Service: 
DeFOREST'S also provides an effective 
EMPLOYMENT SERVIC 
Jong-established contacts with 
ployers who use DeFOREST'S trained 
Radio-Blectronic men, 


Mail the coupon Now—Today! 
See how DeFOREST'S can help YOU 
fet, started toward this fascinating 
Work by means ofits eflective “A-B-C 
‘Training Method—in your spare time 
VETERANS: Check 
betow for special information, 
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Select one of the eight modern courses available at 
‘Aero Tech. Train 


Expand your av 
enroll ia Aero Tec 
il insure youe 


GREATLY EXPANDED COURSES 
New requirements by commercial aviation, world- 
wide aitlines, service depots, feeder lines, -have 
Created many new courses now offered by Aero Tech. 
‘Always up-to-the-minute, Aero Tech steps abead wit 
‘special plans for the “aviation age of the furare: 
GET COURSE BULLETINS NOW... 
‘New classes now forming 
‘Thousands their start from 
intationhousands more wil 
iority" on theie careers 
Acro Tech in the nest 
future, Send coupon for free bulletins 
Apprered by Cah ter NOW —act today! 
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‘AERO INDUSTRIES TECHNICAL INSTITUTE 
5247 W. San Fernando Heed os Angeles 26, Cah, 
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Any Ohm's Law 
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We have Important Masonic books for 

Blue Lodge, Chapter, Commandery, 
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OUR RITUALS ARE USED THE WORLD OVER 
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Are You LOSING MONEY on Work You Can’t Handle? 
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Bioney—how, the book ‘ean 
‘ay Jor itself the frst few 
No Other Manual Like it! p0y for ‘sel/ ft 
‘Unk 


Bound dn sturdy’ sabete 
Brings you" nearly 06,000 


sand pay nothing 


Pieces A FREE 230% 


New York 22, 8. ¥- 
cS 


WoTOR Book Departmect, Desk 21, 572 Madicon Av, Mew York 22, N.Y. 
Rush to me at otce: (chieck box opposite book you want). 
[Merete Auro menaim manual i O12 wil remit thin 

Tange, and $1 monthly for 4 months, plus 490 delivery charke 
‘with dinat payment (40-39 in all). Otherwioe 1 will return Book 
Postpaid in f'daye, (Foreign price, remit $7 in cash with order). 
Ly] Makems TRUCK REPAIR MANUAL, (Described at left) If 

‘Ok. Twill remit $2 in 7 days, and $2 fnonthiy for 3 months, 
Bins Se geivery charges with Rl Batment (98.39 1 a) “Other: 
Wise 1 will return reign price, rem 
Fiteash with eres 


Name. Age. 


frame. druwines show 
‘Sxactly WHAT to do, HOW 


Zone No, 
Sere: high city. Gran) 


to works state Occupation 
GAVE 30cl We pay povtage, fou ENCLOSE ful ak 


(Sern. "Siete Fay Terme pres. 
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Prepare For YOUR 
"The Age Of Flight” 
It is agreed by experts that the aircraft industry 
will be one of the largest of all future industries, And 
new planes require new plans—plans that you 


help perfect. New airliners, cargo planes, private | 


lanes can’t be built until designs and plans are made. 
ere'll be a huge need for trained designers and 
draftsmen to prepare the tons of blue-prints required. 


Prepare now for one.of these exciting, well-paying 


ositions through home study training —THE RYAN 

‘AY. Ryan’s New Home Study Course 

Trains You in Spare Time 

Aviation Industry leaders at Ryan have proven with direet- 
trom-the-industry methods of instruction that they ean trai 
you thoroughly—yet quickly—in part of your spare ti 
lessons are so easy and interesting, many students earn a cor 
ceted Ryan diploma far ahead of schedule. With this new thore 
‘ugh, illustrated course higher education or special experience 
{snot necessary. Included with your training you get complete 
Aeronautical Drafting equipment at NO EXTRA COST. There 
is nothing else to buy. The low R.A.1. tuition, payable in easy 
‘monthly payments, covers everything. 

Do This—Then Judge For Yourself 

‘You owe it to yourself to see that the study course on which 
you spend your time is the finest—the most practical. So use 
{is coupon-NOW! There iso obligation il take but a 

ute—and 


1 RYAN Aeronautical Institute | 
I (Home Study Affliate of Ryon School of Aeronausics 
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THIS FINE 
SUIT YOURS 


WITHOUT PAYING ONE CENT! 


Sones Sack’ ruaran 


TE FOR FREI 


40 PAGE 
HOBBY CATALOG 


Ove 


FREE!! 


40. pas 
sroible'™ of wi 

nationally adver 

Rardst her 
suppites, ete. 


AMERICAS HOBBY CENTER, Dept. SC15, 40E. 21 St..N.V.10,N.Y. 


Know How To Supervise Others 


Practically every 
fed and many, many 


Planes, “engines, boats, gliders, 


The, best pal men 


ELectric B 
Set cre ened 


Suck ma. COMPANY 


IPS OF AMERICA’S BEAUTIES 
Make Your Own Pictures! 
‘ALSO, TRANSPARENCIES FOR PROJECTION AND MOVIES! 


RRAZRARESCINS® as on, uNwoUNTE 


Satta Coton 2? STEGER CUNT 24 


PHOTO-PRINTS 5° x 7 3 tor $1.00; 18 for $3: 
‘VENUS SERVICE (7), 140 West 2nd Srvet, Mew York 18, Hew York 


51.95 


ADVANCE SPECTACLE COMPANY 


537 South Dearborn Street Pray 
CHICAGO ILLINOIS 


POPULAR SCIENCE 


Bis Simple 
DECORATE 


MS 
@ FURNITURE 3 Ladi 
@ FLOORS a4 
@ HOUSES @ AUT! — 
EASILY «++ QUICKLY . - + CHI 


WITH THIS 


AUTHORITATIVE BOOK 


PAINT and PUTTER with... 
The Assurance of a CRAFTSMAN! 


brah 


CHECK T 


° ““ REFRIGERATION 
HIS LIST OF MONEY MAKING BOOKS SERVICE MANUAL 


ar an 
et Today’s best seller 
Only $2.00 


Vv 
CHECK, CLIP AND MAIL THIS COUPON NOW 
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SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fiz-it Man” 


“\AJELL, I guess I'm the fellow to see, for 

T've repaired thousands of refrigerators 
(home and commercial both), vacuum clean- 
ers, radios, washing machines, irons, fans, 
lamps, mangles, motors, etc. In fact, many of 
my customers ‘call me their “electrical ap- 
pliance doctor.” And, “doctoring,” I might add, 
has paid me a good substantial income for 
quite a few years. Funny, in a way, how I got 
started. Always liked to tinker and by experi- 
menting around I found that most electrical 
appliances had many things in common. That, 
regardless of what the appliance was used for, 
or who the manufacturer was, the basic princi- 
ples were much the same. From fixing my 
own appliances to fixing friends’ and then for 
strangers at a fee, seems now to have been but 
a small step, 

What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what Iearned per 
hour. But then, when one figures what initial 
costs are involved in buying most electrical 
appliances, one can readily see that spending 
extra dollars for repairs is well worth while. 
Before long I was making more in my spare 
time repairing than from my regular job. The 
result . . . I went into business for myself. 
‘When war came, business boomed, for new ap- 
pliances were not available. 

For a while, repair pai 


(needed on some 
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jobs) were a little difficult to get. But that 
Situation seems to have adjusted itself for 
many repair parts have today the high pri- 
ority rating of AA2. After all, we must pro- 
vide for the health and well-being of our 
civilian population. 

The Future Offers 


Friends ask me about my future. And, T 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusi- 
astic letters from repairmen ranging in age 
from 18 to 79 years. After the war, we're 
bound to see hundreds of new products on 
the market . . . products that the average 
person never dreamt of. These new products 
and our old appliances are all going to need 
at some time or other “fixing.” Well, I'll 
still be the fellow to do it. The field open for 
appliance repairmen is unlimited. I don't 
worry at all about too much competition. 


If You Are Ambitious 


To the contrary, I've prepared a complete 
course, chuck fuil’ of simple, easy to under- 
stand ‘photos and drawings and written in 
the same non-technical language as this 
article. I know the course is good, because 
I have hundreds of men all over the country 
writing to me telling me how the course has 
helped swell their pockets with cash. If you 
too want to prepare now for your future, T 
suggest you read the next page and send me 
the handy coupon.” 


POPULAR SCIENCE 


ESTABLISH 
YOURSELF IN 
A PROFITABLE 
LIFETIME 
BUSINESS 
- BIG MONEY 
< INDEPENDENCE 


NO EXPERIENCE NEEDED 


If you are at all mechanically inclined—that is 
to say—can hold and use tools—then you have 
all of the qualifications required for becoming 
a big money-earning home appliance repair- 
man. It does not matter if you have not had a 
great deal of schooling or had no previous train- 
ing along these lines. Age is no barrier 
nor is any minor physical handicap. 


Read What Other Students Say 


I really believe your course the best investment a 
‘mechanieally minded man can make—Claude E. Allen, 
Indianapolis, Ind. 

‘Your course on Appliance Servicing is the most complete 
and up-to-date I have heard of.—Frank Kremen, Taren- 
tum, Penn. 

I have recelved your Course in Appliance Repairing and 
I must say I am well pleased with same. I am only sorry 
I did not have sald course some years ago. I have learned 
0 much more through this course I would not part with 
it-—Charles Schwarz, Hamilton, Ohio, 

‘The Course in Appliance Servicing arrived a few days 
‘ago. Want to take out a few minutes of my valuable time 
to let you know that this is just what I have been looking 
for ever since I opened up sy Fix-It ahop. I must admit 
that you told the truth when you said that it contains 
quite a bit more information than I bargained for. 
P. J. Bretl, Sebring, Ohio. 

I am a mechanic for the Western Union Telegraph Co. 


PREPARE FOR THE FUTURE 


If now in war work, start your home appliance 
pair business in your spare time and be set 
with a business of your own when the war is 
over. You don't need elaborate fixtures oF ex- 
pensive equipment to be a successful repairman, 
e from your garage, basement, vacant 
, ete. Work as many hours as you wish 
the home appliance repairman is his own boss. 
It’s a profitable occupation for on many types 
of repairs it is usual for a repairman to charge 
on the basis of $5.00 to $6.00 an hour! Prepare 
today and make sure of tomorrow's future, 


New Course Tells All 


Profusely illustrated, our new course shows you 
in simple, easy to ‘understand language and 
drawings ‘how to make each repair on refrig- 
erators, vacuum cleaners, washing machines, 
motors, ete. Explains and’ gives you a working 
knowledge of electricity, welding, nickel plating, 
etc. Shows you how to build the power tools yea 
‘need and how to solicit and keep business com- 
ing to you. Not a theory course but an honest 
to goodness course written by and used by re- 
pairmen the country over. Price of course is 80 
low that the savings on your own household ap- 
pliance repairs will quickly pay for it. Act now! 


Mail Coupon for” . 
FREE LITERATURE 


CHRISTY SUPPLY CO. 
2835 N. Central Ave., Dept. 0-2401 
Chicago 34, Illinois 

Please send me all the facts about America’s Fastest 
Growing Industry—Electrical Appliance Repairing. 


Three days after receiving the lessons in refrigeration 
sract coat of the Course.-—Henry 8. Lee, Wasbe | C1 Y wns BEM nnn 
ington, D.C. EES SS re 
JANUARY, 1955 Buy Wer Savings Bonds and Stamps regularly. ‘ 29 


This picture shows, among other things, the d 
‘opment that has taken place in land-shuffleboard 
cues in the last 21 years, The player contrasts the 
newest streamlined model (left) with the old type 


Land Shuffleboard 
Reaches Maturity 


Down he in St. Petersburg, Fla., we are 
delebrating the twenty-first birthday of the 
land version of deck shuffleboard. Since the 
game is one in which science figures as well 
as skill, it seems to me that P.S.M. should 
recognize its coming of age as a game that 
is not restricted to the deck of a ship.— 
» W. V., St. Petersburg, Fla. 


Puf us down for a course of instruction in 
this apparently fascinating game the next 
time we visit St. Petersburg.—Ed. 


Realist Crabs Pipe Dream 
About an LST Utopia 


Own reader of P.S.M. didn’t have much to 
write or think about when he wrote in his 
notion about an LST making an ideal home 
after the war. I'm sure P. E. C., of Wren- 
tham, Mass., has never had duty’on one. I 
just thought I'd let him in on a few secrets. 
‘He will find that his new home will throw 
him out ofhis bunk every time the tide 
changes. Maybe our future home builder 
doesn't know it takes all hands and the 


30 


ship's cook to beach one of the things. Those 
beautiful music-making sirens don't sound 
30 good when they tell you -of Jap planes 
and subs coming in to pay you a visit. If our 
great thinker likes coconut pulp so well, 
maybe I can arrange it with the Navy De- 
partment to bring him back a tank-deck 
load of the stuff. As for me, they can do 
anything they want to with ‘the LST’s so 
long as they don't make me take one as a 
gift, After serving 10 months on one, I 
definitely don't want one for any purpose, 
I'l read P.S.M. in the shade of a tree. I 
I don't want one. Brother, you can 
m all.—J. D. E., 81/c, LST 18, EPO, 
San Francisco, Calif. 


It’s the old, old story. Just as your rich 
uncle is handing you a big wad of thousand- 
dollar bills, the alarm 
clock goes off. But it’s 
Jun to dream, isn’t it! 
Suppose it does take 
ail hands to beach an 
LST. If you're good 
enough to wangle one 
of these 300-foot boats, 
it should be no trick 
at all to get the 100 
men necessary to han- 
dle it.—Ea. 


Puzzled by Puzzle, Reader 
Says It Can’t Be Done 


In Your October issue were some very in- 
teresting match puzzles. Puzzle No. 2, how- 
ever, struck me as very remarkable. This 
was the one in which a wineglass was sup- 
ported by three other wineglasses by the 
aid of three matches. In the solution to the 
puzzle I was dumbfounded to see three 
matches interlocked in such a manner as to 
have no support from each other, defying 
all laws of gravity. However, if anyone ever 
could accomplish this feat, I have no doubt 
that he could also support the wineglass on 
the matches as well—N. J. W., Caseyville, IN. 


Gravity, on the contrary, is one of the 
forces that make this trick possible. Its 
pull, plus surface friction, is what holds the 
three matches in position. We tried the stunt 
here in the office, and, impossible or not, 
it worked—Ea. 
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NOW! Enjoy Learning to Speak 


Seong Home 


o 


Let your knowledge 
Spanishbring yous 
‘er, more satisfying, 


SENT ON 5 DAYS’ APPROVAL 


Free Book Describes Full Details 


(CORTINA ACADEMY, (Language 
121, 105 West 4th t., New York 18, M.Y. 


Tn portant foreign language in the world, 

ot struggling with complicated Can mean so much financial gain, revel 

lng and cultural pleasures, why not see 

mat what the Cortina Method can do for 

homey relaxed and at eaue in'as little you? ‘You tak mothine : 

SS" Talnutes" day” "Your enc SES IDeAT Reese ib Weed “rhe Cortina Short-cut™ and 4 

+ Rever lose, patience with you. There’? teaching languages successfully for 60 seus 
Bone one you or hold You buck VEAREY KaPGST Tae tat oe pc 

Sonally what it has done for thousands 

‘The EASIEST Way to Learn of others—if you will give it's chance 

the EASIEST of All Languages! Without” obligation 

and this i the nest time to lear it! $8By' he sone es 

Remember, Spanish means greater so- copy of the 32-page 

lal advantages too. Everyone should Geokict. “the Cortina 

one foreign language. Short-Gut.™ 


Checkanguageinwhichyouareinterested) 
C1 SPANISH (FRENCH O GERMAN ¥ 
DO rrauaN © ENGLISH 


CORTINA ACADEMY 


Established In 1882 
Dept. 121, 105 West 40th St., New York 18, N.Y. 
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TE NEXT TIME 


YOU BUY GAS SAY... 
“ADD PYROIL PLEASE” 


Pyroil increases lubrication efficiency. It pro- 
tects your pistons and cylinders from exces- 
ive wear. It reduces destructive friction 
and permits quicker starting even in coldest 
weather. It prevents sludges and carbon 
formation. ounces in your gasoline 
every two or three hundred miles~a pint in 
the crank case does all this for you. Say— 
‘Add Pyroil, please”—and add life to your 
car, 
Manufactured and guar- 
anteed by Pyroil Company, 
W. V. Kidder, Founder, 937 
Main Street, La Crosse, ‘Wis- 
consin. bd 


PYROIL 
ADDS LIFE TO YOUR CAR 
Keep Buying Bonds 


PYROIL COMPANY 
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Perhaps It’s the Glow 
Resulting from a Job Well Done 


Severat days ago I 
had occasion to pull a 
piece of Scotch Tape 
from a wall. I noticed 
that at the point 
where the tape had 
just been pulled away 
it was phosphorescent. 
I wondered if any 
other Porutar Science 
reader would be able 
to tell me why.— 
8. F. C., Jr. Little 
Compton, R. I, 


Of nga 
Se, 


cae 


Here’s the Real McCoy 
on the Monkey Wrench 


As I was the last owner and president of 
the Coes Wrench Co., it may be that the 
following statement on the origin of the 
name “monkey wrench” is worthy of record. 
‘The “adjustable screw wrench” of the type 
allowing adjustment by the holding hand 
‘was patented by Loring Coes in 1840, I have 
the original modvl, returned by the Patent 
Office when they endeavored to reduce ac- 
cumulations, and just before the fire that 
lost much’ model material. The word 
“monkey” was applied to many adjustable 
wrenches, but as far as we can trace, the 
word was first applied to a type of “adjust- 
able spanner” made in the vicinity of Glas- 
gow, Scotland, that required the handle to 
be revolved in order to move the jaws or 
holding faces into close adjustment. It be: 
came the habit to say, jokingly perhap: 
that its “tail had to be twisted to use it, 
and from that and the slang use of “mon- 
key,” the final term became monkey wrench, 
later applied to almost any wrench that 
was adjustable by a screw. 

Various columnists and advertising men 
have dreamed the title into the name of a 
person. No one—and the research has been 
extended—ean find, or ever knew, of any 
family named Moncky, Monkey, Monk, or 
‘Monck that had any interest in wrench de- 
sign, patent, or ownership. The joking ap- 
plication I now feel came to’this shore along 
with the Clyborn(e) Spanner, and this be- 
cause research in and around Glasgow seems 
to point to other similar pet names for 
tools. My ‘search was made there and in 
London in 1890 and 1910.—Frank L. Coes, 
‘Worcester, Mass. 


AR SCIENOR 


Janus roll feiss 


WE DEVICE THAT WELPED MAKE FLYING 
INDEPENDENT OF WEATHER AND 1 


with a radio beam 
for planes! 


Eighteen years ago the first radio 
range system was set up by Ford. 
And a Ford plane made a daring 
round-trip flight through a snow- 
storm from Dearborn to Dayton, 
guided solely by radio. 

| Ford radio beacon 


se today 
loops were set at ai 
acute angle, transmitting signals 
alternately. From one was 


beamed the letter “A”. . . dot- 


dash, From the other, the letter 


- dash-dot. These signals 
interlocked to give the pilot's 
‘on course” hum. 

Basic patents have been issued 


EXPECT THE 


to Ford on this greatest navi 
tion aid. Butin thein 
air travel, Ford has made these 
patents available to the air trans- 
port industry without charge. 
‘The radio beacon is just one of 
many important “firsts” result 
g from the Ford desire to bene- 
fit the greatest number of people 
in the most effective way. 
Naturally, Ford-built cars and 
trucks have profited fully by this 
secking for new and better 
things. And with the pi if 
spirit more alive than ever at 
Ford today, you can contin 
to “expect the firsts from Ford. 


FROM FORD! 


RES 


MESSAGES GOT THROUGH 
ON THE “BANANA NET” 


HERE is many an exciting story about how 

amateur radio operators now in the services 
have helped extend the lines of victory around 
the world, There's the one about the “Banana 
Net”—the name the boys gave to the radio net- 
n in the Panama jungle. As the G. I's 
it rains continually during the rainy sea- 
son but only once a day in the dry season”. The 
“Banana Net” is just one link in the vast network 
set up by the AACS—Army Airways Communica- 
tions System. The AACS safeguards tens of thou- 
sands of lives by relaying weather reports, 
coordinating information on enemy ship and 
plane movements and by bringing home or locat- 
ing flying ships that are down or in trouble. 


“version of the fomout Super Skyrider. 
= tube pralbcgen so receiver 
‘range of 500 ke 


“hallicrafter= 


‘The ranks of the far flung AACS are filled with 
‘one-time amateur radio operators. Amateurs have 
always found in Hallicrafters equipment the pec- 
fection they themselves have been seeking. For 
these exacting technicians Hallicrafters made 
superior equipment long before the war. As a 
matter of fact thousands of pieces of privately 
owned Hallicrafters equipment were drafted into 
the services right along with the amateurs who 
once operated them. After the war Hallicrafters 
will have a new kind of radio ready. You will 
want the radio man’s radio—the radio that has 
an amazing range and performance on all bands, 
short wave and regular broadcast. There will be 
a set for you in our post-war line, 


RADIO 


THE HALLICRAFTERS CO. © MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT * CHICAGO 16, U.S. A. 


Here Is an Idea That Is Worthy 
of Respect and Action 


‘Iam greatly surprised at two letters I have 
seen in the last two issues of P.S.M. They 
stated that the authors gave their old copies 
of Porutar Science MontHLy to the scrap- 
paper drives. I think the magazines could 
do a much better job if they were given to 
any Army or Navy hospital, or sent to the 
Merchant Marine library. One of the-best 
characteristics of Poputar ScieNce MoNTHLY 


is that even the very old copies retain their | 


interest and useful- 
ness. As soon as I 
finish with a few, I 
give them. to a “Gray 
Lady” friend of my 
mother to take to a 
Navy hospital where 
she works. She says 
that the patients ap- 
preciate them keenly, 
whether new or old. 
‘They help the moral 
of our wounded vei 
erans—O. R. 8., Wash- 
ington, D. C. 


‘AN EVEN BETTER IDEA — 


Crushing Power of Deep Water 
Depends on Circumstances 


A rrmexp of mine told me of going on a 
fishing trip to a certain deep lake in north- 
ern Michigan. For an anchor he used 
ordinary pail filled with a few large ston 
He claims, with all seriousness, that the 
pressure of the water at the great depth 
to which the improvised anchor had gone 
had crushed in the sides of the pail. He said 
that he had been “strictly sober.” Now I 
maintain that, regardless of how deep the 
pail had gone, the pressure would have been 
the same on all sides of the pail, and there- 
fore it would have come up in exactly the 
same condition that it went down. Am I 
right?—W. W., Jackson, Mich. 


Of course we don’t know that particular 
lake, W. W., but for our money, you are 
right. No matter how deep an open pail is 
sunk, there will be no excess of outside 
over inside water pressure to crush it. 
however, the pail were sealeg at the surface, 
weighted, and sunk to a depth at which the 
water pressure is greatly increased, the 
effect would be just what your friend claims. 
—Ea. 
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To People 
Who Want to Write 


but can’t get started 


Do you have that constant urge to write but the 
fear that a beginner hasn't a chance? 

‘Then listen to what the editor of Liberty said 
on this subject: 

“There is more room for newcomers in the writing field 
today than ever before. Some of the greatest of writing men 
and women have passed from the scene in recent years. Who 
will take their places? Who will be 

the new Robert W. Chambers, Edgar 

‘Wallace, Rudyard Kipling? Fame, 

riches and the happiness of achieve- 

‘ment await the new men and women 

of power. 


Writing Aptitude Test 
—FREE! 


THE Xewnaner Inwiute of Amer- 
ica offers a free Writing Aptitude 
Test, Its object is to discover new 
recruits for the army of men and wom 
fen who add to their income by fiction 
fand article writing. The Writing Apti- 
2 simple but expert analysis 

oC zoe, ne sic, your pews of 
imagination, logic, etc. Not all appli- 
cants pass this test. Those who do are 
‘qualified to take ‘the famous N.LA. 
Soure based on the practical ring lt 


aX 


WN. 1. AL TRAINING 
DOUBLED INCOME 


“More than doubled 


tt 
it the N. 1. A. 
rse. Extended 
‘writing ‘on comme 
cial subjects, and 
sales letters have ine 
some 
nily to supe 
port comfortably my 


ren by Big matropolian dale. This 


cisco, Cal. 


‘of making 


Mail the Coupon Now 


“But the first step is to take the FREE 
Woing Aptitude Test. Te requires but 


pele 


Ht 


be 


Park Ave., New York 16, N.Y. 
(Founded 1925) 


Newspaper Institute of America 
‘One Park Avenue, New York 16, N. ¥. 


Send me, without cost or obligation, your Writ- 
jurther information about writing for 
i, as promised in Popular Science, January. 


“PI show YOU 


how to make yourself 


COMMANDO - TOUGH 


Every tamer, 
Tover of horsefl ca 


‘should have a copy of it. Thisamase 
{ng book tells how to kiow horser— 
bow to break them —bow to train 
hem —how to make money aaa 
‘aster horseman, Wrise for & toda 
FREE, tonether with ty spceta 
(ffer of a‘course in Animal Breeding 
Without cost to you. a 

ested ta Galtias abd’ Tdi 

Sadaichorse, check here Q Dod today—now, 

BEERY SCHOOL OF moxexianeais 

Dept. sui ~__Pleasant Hill, Ohio 


..-in double- 
quick time 


Learn to Service & Repair 
ELECTRICAL APPLIANCES 


Open your own electrical appliance service shop, | Com 
ete illustrated course covering house wiring, motor. re- 

‘house “appliance “repair. Send today’ for FREE 
OOKLET without obligation. 


PACIFIC TRAINING SCHOOL 
4701 W Pico, Dept. AS-1, Los Angeles 6, Calif. 


«OR IT WON'T COST YOU A CENT!” earl LANDSCAPE 
says George F. fowett |b" GCanRDENING 


Prepare for the war home-bullding program, A 
WORLD'S GREATEST BODY BUILDER — ee e-bullding, program. 


thorough, interesting constructive home. training for those 
who wish to become LANDSCAPERS, DESIGNERS, GARDEN- 
ERS, “ete., for 


NATIONAL LANDSCAPE INSTITUTE 
» 788 So. Broadway, Los Angeles 14, Cal, 


GIVE ME 10 MINUTES ‘A DAY! | 


I Show You My Secrets Of Body Building 


GRAPHY cesar 
HOO a Secs seati 
at Home re aeaon Ssheel che 


.omaruren Ay saAToAt OF OF Toe fae 


bby Goarien Cs 


E 


errr bebeds HEE Vis are 


STAMMER? 


PROVE TO YoursELF 
IN ONE NIGHT! 


‘SEND FOR THESE FIVE FAMOUS 
‘COURSES IN BOOK FORM 


ONLY 25c EACH 
or ALL 5 for $1.00 


OOK WIT PHOTOS OF FAMOUS STRONE MEN 
ma coron won FREt 


ARTHRITIS ~ NEURITIS - SCIATICA 
PEEY, coatings "to sum 
ing’peine 


id he" ieptcked tien or Sinice" inate Sook 
‘)Tnchude FRIE book of PROTOS. BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 


++ 91 O Molding anenty Lees 25¢ 
faaupeg of 0 Molding a tinty Arm 28e (Molding « Mighty Grip 25¢ 
‘Chamnet Molding a Mighty Back 25¢ Cl Molding » Mighty Cheat ie 


D Sead alt 3 .0.; (#1 plus postage.) No orders tess Price Now. 1&2 Tadley’ and Gentiene’e 


waMe. eee eed 


ame) fae recelyed. Hemtance with Order from outslds 


< > ae 


Sy ficite ix" REND ‘NO MONEY, Pay postnan, 
‘Money back if unguitable and returned same day 


36 Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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Mf 


THE GREAT Vew FIELD OF OPPORTUNITY 


PLASTICS ENGINEERS AND TECHNICIANS NEEDED 
IN NOT ONE BUT MANY CLASSES OF INDUSTRY 


@ Leaders in science and industry have long been saying, “Keep your eye on Plastics.” 
But now the time for action has arrived. ‘The future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products. 


THIS IS YOUR ‘Today there’s a big need in vital war production for those who 
are trained in Plastics. From one to a hundred articles made 
BIG CHANCE of Plastics must be supplied for every man in our fighting 


forces, Start training now in Plastics Engineering, in spare 
time in pour own home. Fit yourself for a responsible, well-paid position. Help 
to win Victory. And at the same time you will be preparing for even greater oppor= 
tunities when the war is over, 


‘There is scarcely an industry in which these so-called “miracle materials” will not 
lay an important part. After the war many old materials, methods and skills will 
e replaced, Acquire the all-important “know how.” Be in a position to step into 

one of the key jobs. ‘ 


‘Turn at least part of your leisure time into money. Qualify at 
ices home for a larger income in an interesting career. Build 
EIRAMMZGM sreater security for your future in a vocation that looms large 


— on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 


pared xd specialists, and about the school that has helped thousands to success 
luring the past 46 years, write us or check and mail the coupon. Send today. ‘The 
D durt tl it 46 rite heck id il the Send tod: Th 
I sooner you take this eas 
1 step, the sooner you will ME = STUDY TRAINING SINCE 1897 
1 peck. i ag and reap the Veersea= — sn fo oe 
rich rewar 7 i 
w ‘ake This First Easy Ste; 
AMERICAN SCHOOL OFFERS => / Take . oe 
DIL ees CHECK, CLIP AND MAIL COUPON NOW 
IN MANY SUBJECTS aa 
Yea whe have not completed. high $5] AMERIOAM SCHOOL, Dept.000, Brezel at Sith, Chicago $7, 
HxeaT eC ae sane cool amie MN AMBPU AM Settoe ict Sect Mh aad psa lcs sod date 
ae 
a Sots toca oan oom ODeaetng and Design 
See ees (sl nena of Poses 
Thaw teal etecae iets | SE 
Tee striae Chet tee sokiect 
pe | 
mame and address, clip and mail the’ <j 
coupon today. = 


AMERICAN SCHOOL 
Bent. 6146, Drexel at seth Street, Chicagoay I 
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4 WAYS To Be 


Your Own Boss! 


Now, more than ever before, is the right time to 
start a small profitable business of your own... 
or train yourself for a practical money-making 
trade in'which you can be independent. TODAY 
take your first step, without cost or obligation 
Just mail coupon—and by return mail you will 
get full information on the courses listed here. 


watch and clock repairing 
Learnatiiome—taYourSpare Time 


high-grade occupa 
Y iN WHILE You 

tent teld for part-time work at bore 
Practical Course in HOROLOGY 


‘elf-nstruction training in 


fury, WATCHMAKING 18, 
INSTRUMENT WOE 

Am: 

Get tno tits ta 
dalays Mail cou 


53 Easy itastrate Lessons x: 


Low Prico! Satisfaction quarantes or 


Large clear iluctration 
" INTERESTING 
STEADY WORK! 


yous er 


Your Big Opportunity! 


24-lesoe 


of the best m 
plans and practices, How tostartyourm 
order business on asmall on 


how to: 


\dme—PREE and without obligation —Hilortrat 

taining information abovt te course (or Sou 
"NS salesman will call 

(Watch and Clock Repairing. [) Lackemithing and K 

| reais G Mail Order usiness, 


MATHEMATICS 


STUDY AT HOME 
A knowledge of mathematics is vitally necessary to everyone 
‘who wishes to get ahead in this modern day and age. This 
reminds i sbfolutely eusentia In every branch of busine 


You can easily loara any branch of mathematics at home in 
Jour.spare time by correspondence lessons, Send NOW for 
FREE ‘catalog. 


AMERICAN INSTITUTE of MATHEMATICS 


Exclusively to Instruct 
6 Beacon Street, Boston 


To, Mechanically Inclined Men 


REFRIGERATION 
AIR CONDITIONING. 
LJ a 


enjoy instal 
Frigeration an 


Mathematics 
Mass. 


ra aervicing and 
‘ale Dondluor 


‘of beepare for employ 
funities, Write for detaile TODAY one 


TIES ENGINEERING INSTITUTE 
1314 W. Belden Avenve Chicago 14, Il. 


ent oF 


Dept. 1-3 


DRAFTING + 


SPRINGBOARD 
TO success! 


onto 
ELECTRIC WEATING ELEMENTS... NOW YOU CAN REPAIR THEM 


z = a= 
poe a ee 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
Gddreas for Pree Vocational Art Test, 


‘ART INSTRUCTION, INC, 1145 At Instruction Bi., Wlaneapstie, Min, 
(Fermarty Federal Schools, inc.) 


BOOKS FOUND FREE! 


What books do you want? 


Lowest market prices on all books. No charge 
'WARD-TO-FIND. er OUT-OF- 


NE. 
SEARCHLIGHT BOOK CENTRE 22 East 17th St New York City 3 


g POP’ siivest Viowers and Vegetables 
sis OMG ATLEE BURPEE,CO, 
23 SiS Burpee Building, Chetan, iowa 


POPULAR SCIENCE ~ 


Three months after taking your course 


| STARTED TO PLAY FOR DANCES 


“Before | took it | didn’t know a note of music” 


writes Miss Rosle Montemurro of Vancouver, B. C., Cor 


“Words cannot express my feelings to the U 
Ttook your course didn't know one no 


ol of music. B 
rT started to play for dances. It has a clear explanation in eve 
on."* Miss Rosle Montemirro, 


You, too, can learn your favorite instrument 


‘quickly, easily, for ONLY 7e A DAY 


‘This letter is typical of many we have from pup! 
Gidn't know a note are now playing thelr favoriee last 
tudy way’ to learn music for emly Te 


famous "Print and Picture’ way Ye cas 
No long-winded explanations. No tiresome exerciser. “You ‘play feat 
nos By note right trom the start, It Interested. send for Pree Booklet 
and “Print and Picture’ Sample. Mall ‘coupon today, to: U.S. School 


of Musi, 81 Brunswick Bidg.”'New York 10, ¥, 
See how easy it is! 
“My country 'tis of thee, sweet land 


dotted line to the 
keyboard and locate 
‘on the plano. 
Find other notes the 
y, Strike 
indicated 
n play the 

melody of Am 


Men, get into 


Revolutionary — Amazing. Industrial Electronics is revolu- 
IND tionizing production processes of all kinds. Wheels turn or 
stand still at its signal. Lights zo on or off at the flick of its 


sensitive “fingers. Giant printing presses, shears, punch 
ELECTRONICS «22s Shaciciea ge" 


Going to Town. With ability to do all these things and more, 
Grow With America’s Great New Industry _ is it any wonder Industrial Electronics is forging to the front 

by leaps and bounds? All the big industries are opening wide 
Get hooked up with the newest and perhaps the their doors to it. Why? Because this amazing new force cuts 


fastest growing industry this country has ever seen. _©5*S tremendously. 


Trained Men Are Needed — to install and service this In- 
dustrial Electronics equipment. In fact, right now there are 
not nearly enough such trained men. And thousands upon 
thousands more will be needed after the wat, 


Train for a Key Job NOW. Yes, getready NOW. Be among. 
the first co land a key job with top pay in this exciting new 
industry. This institution, a pioneer in practical technical 
home training, will give you the “know-how” you need. Our 
fpethods must be right, for duting the past 3 years we have 
been training men and women in fine precision work for the 
‘Ammy, Navy, and Marine Corps exclusively, under Govern- 
‘ment contract. 


We Will Train You in Your Spare Time. We will train 
you at home in your leisure time, or in our big Chicago shops, 
‘or combine both methods. No’advanced schooling or pre: 
vious experience is necessary. Our methods are geared to the 
man who must work for a living. They make everything sim- 
ple, fascinating, easy to grasp. Get the facts. Write for full de- 
tails TODAY. 


INDUSTRIAL TRAINING INSTITUTE 


2130 Lawrence Ave., Dept. P2A, Chicago 25, Ill. 


Electronic detector stops motor if any ane of 300 threads breaks 
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NEW—JUST OFF THE PRESS 


ELECTRICIANS 


HANDBOOK 


A Book Every Electrical Worker Needs 


100 electrical facta — wiring diagrams 
ectrical formulas — latest code rules 


Electricians Handbook 


350 pages “chuckfull” of VALU- 
ABLEELECTRICALDATA that can 
1G] corn its all cont many thnce ever: Price BIG, 
payable after ? days’ FREE inspection. 


SCELECTRONICS 


Bo The QUICK Way 


NOW and in 
now ELEC- 


‘book written for 

ana should 6nd 
sof EASY TO FOL- 
ronic data. Priced at only $4.95— pay- 
7 days’ FREE inspection. 


SEND NO MONEY 


of these books FREE for 7 days. Here's 
Til send either or both bool 


if you keep either or both you 
‘veutlined in the coopon. Don't delay t 
LIMITED due to paper restrictions — 


ELECTRICAL SCHOOL 
COYNE; 


LEWIS, Presid: 
g 500 S. Paulina St., Dept. 15-R7, Chicago 12, Ill. 


Gand bots ehtind uaom ent tn ra ser 
W seturn them inf dars or pay for tem according to-the pian T 
Hinton SASS, at 
jandbook: | SPECIAL ENT | 
SPecing, pavmer 
aed sherds Jiro nce tote 
ssfronicstorRlectrcions ang | Kvandpepeimenty 
fp asage ess  [irana beasts, 


Appr __ 


It jou wont help pat 60,1 ay pastmon as ie 
8 Gablzosices} Re GO Raa Ba area coat eee 


Beene. = - == 
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PRINT ANY PHOTO 


on Paper,Cloth,Leather or Wood 
SIMPLE, EASY TO USE 


Magic liquid takes only 2 minutes to repro- 
duce any snapshot you have on to stat 

ery, handkerchiefs, es, scarts, etc. Wi 
wash off. Won't hurt ‘negative or fabric 
is used ‘on. Personalize your belongings! 
An ideal eit Complete outit with full eol- 
‘ors included, enough for 100 photor—only 
$100 poupaid. Seat C.0.D. for $1.21. 

CHRISTY PHOTO SUPPLY 
Deot_a2t 2835_N. Central, Chicago 


”“"IOO SHAVES 


SHAVES 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


MASTER HONE puts a perfect 
edge on used blades Ina fow 

Seconds, Made of special 
Competition — the ‘criginal 
afety razor bone — no other 
Tike Tt —“over a million sold. 


‘50¢ each pestpold in U.$. and Canoda, or vend 
$1.00 for 3 (No COD's). Write for quantity prices. 
WISCONSIN ABRASIVE COMPANY, $21, Milwaukee 11, Wisconsin 


bg IN RABBITS-CAVIES 


fron ay 


welling poet down, 
Spd OY 
und get Olena Pellet quickly” 


FOR 
ADULTS 


ike, You will be both a 
eof the Party with a set 


JOKE BOOK 


The kind 


for.$i.o0, “Print name and address, ‘send 
‘cash’ OF stamps to: 


TREASURE NOVELTY CO. 
SP _72-Bth Ave., Dept. 1412 N.Y. 14, N.Y. 


WINDOW SIGN LETTERS 


For Store Fronts and Ofice Windows, 
Eten on: Gemopiee furniabed, Witavion gold and silvers 


METALLIC LETTER CO., 441 K. Clagh, Chicago 10 
Mew Designs in 


FRANZITE GRIPS, 


Modernize Your Gun! A tngrove Your Seore! 


eae 


Breskahiot For Gate, Sith & Wesson, Hi.Standard, 
Greglon, Lager & Batsers in a wide choice of beautifal 
dealees in ry, ‘pearl waists onyx, ete Low prices, REE 


‘SPORTS, INC.(Mfrs.)2850N. Clark St, Dept.$-1, Chicago 14 


SIGN EASILY**» EXPERTLY 


PAINTED~--LETTER PATTERNS 
UCARDS Saas NF. RANIN 


SH Fotneey Sones 
EL CHICAGO 51, Li. 


ARE GOING 
PLACES! 


PREPARE M@W To GO ALONG! 


Pastics, already proved in war, demonstrate their 
many advantages and varied uses. Now the plastics in- 
dustry looks forward to the postwar period when they 
will be used in countless new ways... improving old 
products, creating new ones. A growing industry needs 
men to grow with it, That's why plastics offer remark- 
able opportunities to persons of ambition and foresight. 
LEARN AT HOME—You can learn plastics in your 
spare time at home without interrupting your present 
work. The Plastics Institute has developed a thorough, 
easy-to-understand course of training, requiring no 
previous technical experience. It offers complete, au- 
thoritative training based on industry requirements, 
FASCINATING COURSE—The lessons are readily 
grasped and practical. Every step is made clear with 
graphs, diagrams, pictures. Actual specimens of plastics 
materials are furnished. A bi-weekly bulletin, “Plastics 
Trends,” keeps you posted on new developments. 


COMPREHENSIVE—Learn the various phases of 
plastics from this course... . materials, designing, mold- 
ing, fabricating, estimating and plant management. 
Acquire a basic knowledge of plastics that can be 
invaluable in preparing you to take your place in this 
great new industry. 


EXCLUSIVELY PLASTICS —The Plastics Institute is 
America’s oldest and largest plastics educational organ- 
ization which devotes all of its facilities exclusively to 
plastics. It is held in high esteem by members of the 
plastics industry. Many of our graduates hold respon- 
sible pogitions in the plastics field, 


START YOUR FUTURE—TODAY! Mail the cou- 
pon below now! We will send you an interesting 
booklet filled with valuable information on plastics and 
tell you how, at small cost, you can prepare for a career 
in this important industry. Don't put it off ! Mail today! 


Dopt. PS-1, 122 E. 42nd St., New York 17—Dept. PS-1, 221 N. La Solle, Chicoge 1—Dept. PS-1, 186 5. Alvarado, Los Angeles 4 
SPECIAL RATES FOR SERVICE MEN 
FREE BOOKLET Fy 
Send For It Today! 
| Plastics Industries Technical Institut Mail in Envelope or | 
1 221 N. Le Sal paste on peany postcard | 
| Gentlemen: Please send me the booklet “World of Plastics" and information | 
J 0% Your taining program. understand there i absolutely 0 obligation, I 
1 Name. Occupation. i 
| Sra i | 
| Gbps sana eee i] 
1 Veterans: Check here for informacion about GI training pri 1 
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LO_ Munder 18: Check bere for special booklet, 
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Make Your Own Post War Plans NOW! 
Get Started QUICK in 


DRAFTING 


1 Will Train You Until You Get 
8 GOOD PAY JOB — Cote ike 


WORKING TOOLS FURNISHED 
Professional instruments, drawing 
{ite Ane “aenes 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


‘of men and women between 18 and 50 ma 
‘! oot 


$10 19 $20 ty 
nd 


Many’ earn 
‘they learn, “Begin your training st coce. 


Anatomy Charts & Booklet FREE 


BUILD YOUR OWN 
TRACTOR 


FROM OLD 
AUTO PARTS 


ana oaks 


INDIANA TECHNICAL COLLEGE 


ering 1.8. dees in 37 
a 


Large Aniustrial 
ach. und "Dee 


R ADI 0: ENGINEERING, Brosdcasting, Serv. 
& Police Radio taught thoroughl 
§ Sites Bede onert Soroash 
sent to, 3 years’ college radio work. All expenses low. Co- 
cational, Catafon pon. reauest 
Valparaiso 


‘echnical Institute. Dept. 503 Valparaiso, Ind. 


Creative 
HANDICRAFTS 


Enroll now and we 
ny needed supp 
rowing 


FRE Goucece or sweoisn <————— 
7A, 100. 
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BACKACHE, 
LEG PAINS MAY 
BE DANGER SIGN 


Of Tired Kidneys 
If backache and leg pains are making you miserable, 
don’t just complain and do nothing about them. Nature 
‘ay be warning you that your kidneys. need attention, 
‘The kidneys are Nature's chief way of taking excess 
acids and poisonous waste out of the blood. They help 
Tost people pass about 3 


POPULAR SCIENCE 


Send for FREE Lesson 
and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


SHOP METHOD HOME TRAINING 


Be Sure in Post-War 


Learn by Doin; 


Use real Radio 
Equipment Furnished 
with your Course 


Method Training Wins Good Jobs 
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Come to 


COYNE 


for a great 
future in 


“Learn-by-Doing” on Real Radio Apparatus! 


Prepare fora great Peace time fa 
ood J 


frequency, Modi 
cievision preicted 


oars: im et aay n 
Practical Coyne Radio Training” 
Many Branches If You 
Have All-around Training 
bo tine with a narrow, no 
‘time in my Shope, you can 
Paar Nia 
trawing eld These 
‘aly a few of the bi 
‘Ritalo-Biectroaica 


* You ea OEP PRA 


x bans ee BAVA 
CUE BAYSAETER 
Sine ote to Hels iy ig 
Bea"Give you Eifetmne $ob eres 
304 Goya edu 
SEND FOR FREE BOOK 


Boia aaa 
prnecrct i tera 
Ro salesman SH eal’ Act “Today! 


RADIO- ELECTRONICS DIVISION 
COYNE ELECTRICAL SCHOOL 
‘500 S. PauinaSt., Dept. 15-4H, Chicanol2 


STATE, 
Buy War Savings Bonds and Stamps regularly. 


al 


AAAGIC LIQUID MAKES. 


PHOTOS APBEAR 


iam eas, 
Photo Printing uta 
Laem MPO. Con, 229 

Dept. 372, Louisville 3 Ky" 


NOW ONLY $1.00 Boies. on 81.20 


ACCOUNTANT! 


fezentnte orwell ald, and tn, demand, Wor 


STUDY AT HOME 


Yih A Chartered dentinal 


be, roel orrane-not with singing es 


The SUPER SYSTEM 


strengt 
free booklet “Building "A ‘Setter 
Body”. 

HARRY GOOD, 3261-5 WATSON RD., ST. LOUIS 9, MO. 


E 
i 


| suearreea 
in Every Way 


420 KENILWORTH AVE. 
DAYTON 5, OHIO 


TROER NOW! 
Ic-R OLL:tt 


a maning C CARTOONING 


Learn REFRIGERATION 
and AIR-CONDITIONING 


ARE YOU HANDY WITH TOOLS? 
Exceptional opportunity for men of all ages up to 60 
mand for repair and service mechanics in both 
REFRIGERATION and AIR-CONDITIONING is acute 
and will continue after the war. You can easily 
quickly— 


Kear to Be a Service Mechanic 
Home or in Our Shops 


ur own shop or ects in enna ‘job in this active held. 
soar | sac det 
YOUR OWN whatever. aaa 
REPAIR SHOP | __ wait couron TODAY 
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ve adh building 


Sethe ont oral 
spayent.ever-devited the oe 
Sack ouanantect tne ive Jou the bull, strength, enere?, 


Send NOW for this Amazing, Complete 
3 WEEKS“POWER-PLUS”SPEED COURSE 


in muscular development for 
ARMS, SHOULDERS, CHEST, BACK, LEGS 


ra every part of your 
Given ‘you ntrengih. build, 


Plea postal 
Blip aba’ mait coupon to ive TODAY! 


EI ES For bie Action! 


aries aces 


Kors. 
JOE BONOMO, Derr! 5024 id 


1841 Broadway, New York 
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-SUCCESS! OPENING UPA 
uuneiaeteeetes || NEW WORLD! 


fon Geary oeeeitete | A STH mM A 
beet, oir needa beet how orca ine ets 


{n'your dally te: Cp and tail coupon below for FREE’ detss today. 


Practical Mechanies Simplitied 


Ree even er elas 
iilghening aul hort cot way, Maltin 
ieee rane 
Fe ee epee 
Giese + % 


‘A Modern Inholant Method fo 
Relieving the Symptoms of Asthma 
of Mon-Cardiae Nature and Hay Fever 


B 


SUPER JU JITSU sed fr Ft Dept 


Now... Land DOUBLE-quick! 


BREATHEASY DISTRIBUTORS 
65 Cedar St., Seattle 1, Washington 


Use This of Any Similor Product Only As 
Directed By Accompanying Literature, 


with only your barehands! Getamaz- 
ingdetail 


HOW te PERFORM for FUN and MONEY 
Myntifying stonts made cany, Secrets 
of magic revealed in new illustrated 
course. Teaches trick 


few days, Wig in a ee Ne 
Distooutline FREE, Write.) Oxmeat, Se Louie, Me 


== MAGAZINES “iow. 


‘Commercial Engraving Ps 
245 North Ritter 


Hnowo HYPNOTIZ 


ADDRESS A.1.G.A. 


A Kis coupon forcomplate informatie 
how towr Fist te 
” better letters 
INC. EET. JOPUN, MO 
sparkle 
rood ORRY? 
ee 
TY? pacts do you W 
Rented wars of oor tiers 
wins eee Wy worry and suffer any 
WNELSON Co, Dont 1A0%, 321 5: wabash Ave. coeage 4m FOPECE he OU tai 
apiece deeaia om mi ‘ot theee SELECIN: rented, Air 
STRUCTION CoURuES.. Se Sow tet the world | Cushion. This marveloug 
famous copyrighted Success-Cataiog “It's FREE, on request. | appliance for most forma of 
n ; wag | feducibio hernia helps Nature 
FREE details... mail coupon! eatery and rom Fupture, se- 
NELSON CO.,. Dept. 1AOL, 321 S. Wabash Ave., ly—day and night —at 
| Rleane send rie P REE and without obligation=icatrated werk Sha ae pay: Tiouenns 
1 Seta idee Raima ak) erm ‘without slightest inconvenience. Light, neat- 
3 Biting. No hard’ pads or stiff, gouging sprin 
Made for men, women and children. Durable, 
cheap. ‘Sent on trial to prove it, Never sold in 
Stores. Beware of imitations, Send for Pree Book 


on Rupture and proof of results. “All Correspond- 
ence Confidential. 


Brooks Company, 160-D State St., Marshall, Mich. 
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Super du ditea 


Get tuto Good Paying k 
AUTO BODY aad FENDER WORK 


‘Bic DEMAND in Auto Body and Fender work, 
Start training now spare time at home for good 
pay work now and postwar. Practical shop 
experience included. U.E.I. Training covers 
metal work, welding, painting, ete. Place- 
ment service—or we will show you how tostart 
own shop. Behind U.E.L. TRAINING is, 
large national organization founded 1927. 
Write today for Free Facte—No obligation 
SUPT © UTILITIES ENGINEERING INSTITUTE 
41914 BELDEN AVENUE, DEPT. 318%, CHICAGO 14, ILLINOIS 


~ CHEMISERY =m 


Beater oti 


Many Patents...If Secured Now...Have 
3-Fold Chance to Become Profitable 


Do you realize the value of your labor- 

ing or time-saving device . your 
improvement on a machine . . . your 
gadget that does some job better or does 
a job automatically that has never been done 
before? Man—then think this over! 


NOW is the time to have 
ind” prosecuted “because HOW 
WE CAN HELP YOU 
their comine dalla 


Droduction 


ve yo ire 
International Correspondence Schools, Bax T6U2L, Scrastn 8, Pa. 


AMAZI NG MYSTERY 


~SHOOS aSIHL 139 


ducing the Axle. “thts 
{your invention will help 
win the war, your Govern= 
Tent may adopt it. Or 
manufacturers 


“"33ud 3W.ASHL 


meres Se 
ae ces 
sca, evans ae 


DRAFTSM EN 
NEEDED 


You Yor nearly Ay years: 


wi i 
WEATRTER 2201 werren rote man mae 
FRESENT TO DO SOMETHING ABOUT IT 


00 OL LVHM MOA TIL AHL 


Patton 
phines, SUCCESS COMES TO 


THOSE WHO ACTI 


: sno 1s COUPON 
pe ee ea “pote Te. TODAY— 


Sissi ean raat an pence oe ge 
ins eae cone en ICTOR J. VANS z Co. 
son, a es ee 


sn fc ‘Seca tow Wet ay aired atentAMareys for early 20 yee 
peter a8 Dates : 
ee 


chy and state 
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This 176-page 


GUIDE for the FUTURE gayereserrserser 


you, Its issued by an organization known throughout the ted ed 
world for tnorough engineering training. The examination sub- Paten or Unpatent 
Jects sted below are oniy a few of those dealt with. Without 
‘obligation write today {0 Canadian ‘Institute of Sclence & Tech- 
nology, 234 Chester Building, 210 Bay Street, Toronto 1- Caneds 
Chartered Institute of American Inventors: 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. C. 


ATENTS 


AND TRADE MARKS 
C.A.SNOWECO. 


Registered Patent Attorney 


cca 


CAN You FIX ET?) 


‘books pr 

pa: 
ilistrations. Sen pon TO 
nN 


fio 


“The Book They're 
Talking About” 


aay 
RT ANATOMYg} 
ACURE DRAWING 


Buy War Savings Bonds and Stamps regularly. 


Jobe now in, Drafting. Learn AT 
it gur Chicago School} 
PLE 


tESSON and 


it 
In Ye Fi 
Look Way Ahead G our Fascia ing 


reel 
INSTRUMENT TECHNICIAN 


More and more Insteument 
Technicians will be needed to repair. 
calibrate and build more instrument 
jad commercial planes. Work with all 
including the aucomatic pilot, se 
al gyro. Train now to become a specialise 
interesting field, through A.S. A. .'s practical 
resident course—or if you prefer, start with the Home Study 
Course, A.S.A.[-also offers complete training in Warchmaking. 


SERVICE MEN! VETERANS! 
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not only design and package 
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of an airport-to-airport rate, 
with allowances for pick-up 
and delivery, would enable 
large volume shippers to offer 
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transport, the basic weight 
saving provides a half-ton bo- 
nus — fuel economy on a ten- 
hour flight saves another half- 
ton. And Cyclone operation 
over billions of miles has dem- 
onstrated distinctly lower 
maintenance costs. 
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Jap Air Foree 
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New Planes 
in the Air 


Our flyers in the Pac 
are meeting better pilots 
and better planes as they 
near the Nip homeland. Is 
the enemy preparing secret 
weapons for a last battle? 


By DEVON FRANCIS 


JANUARY, 1955 


U.S. 
di 


Some accounts say they ore using planes with 
nosefuls of explosives in such desperate tactics 


UT of three years of air warfare rang- 
ing over much of the 63,000,000 square 
miles of the Pacific, a new pattern of Japa- 
nese defensive tactics is developing. They 
bode harder going for the United Nations as 
they approach the core of Jap resistance. 

For six months after Pearl Harbor, the 
Jap airman had things his own way. Then 
he began slipping. By mid-1944 his losing 
battle on the entire perimeter of his defense 
line was assuming the proportions of a 
rout. Obviously his air establishment had to 
be refurbished if he was to make a stand. 

Today, entering the fourth year of Ameri- 
ca’s participation in the Asiatic war, we 
are encountering bigger, faster, more heavily 
armed Japanese aircraft. We are encounter- 
ing ingenious devices designed to throw air- 
borne broadsides at our heavy bombing 
squadrons. Air-to-air bombing, as it is 
called, is the newest of the war's anti- 
aircraft techniques. 

‘The Jap has only now begun to exhibit the 
length and breadth of his resourcefulness as 
a last-ditch fighter. 

His attempts at air-to-air bombing were 
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Fe 7 > re ‘ inevitable. His losses in direct fighte = 
NEW TORPEDO PLANE | SSStartectiycemettentersnas: | 
N 


rons were becoming prohibitive. Interest- 
ingly enough, the Japanese atelong last have } 
5s | begun to conserve their pilot reserve for 
| the bitter battles to come in China and over 
the Japanese homeland. 
| Unlike the Germans, who experimented 
with putting fighter planes in line abreast 1 

and lobbing salvos of rockets at our bomber 
formations, the Japs are employing phos- 
phorus projectiles in efforts to burn off the 
clouds of demolition-laden enemy planes 
striking at their industries. These are sup- 
plemented with airborne fragmentation 
bombs, in clusters, that burst to throw 
fragments in all directions at unbelievably 
high velocity. 

‘On one mission, a U.S. heavy bombard- 
ment group was intercepted by Jap fighters 
at about 20,000 feet shortly after the planes 
had made their bomb run on the target. A 
half dozen passes were made from. nose 
and quartering positions. The attacker 
came in high, leveled off for his run at 300 
feet higher than the bomber, and let go at a 
range of 3,300 feet with one or more of ten 
66-pound bombs carried under the wing. 

‘The bomb had a three-second time delay. 
If the Jap's aim was correct the bomb 
detonated at about 800 feet ahead of and 
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"LIZ," Jops’ heavyweight, proved o disappoint- 
ment operationally and is being used as a trans 
port. The Nips have nothing like our B-29 ond B-32 


"MYRT" Il, the best Jop carrier-based reconnait 
sance job, has top speed of about 375, range of 
2,600 miles. Uses a double-row, 2,000-hp. engine 
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Tonks. Engiee: Kasel 25. 
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weight, 68,000. pounds.__ 
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HAMP VS. HELLCAT. Difterencs 


Grumman Helicat on the op 


200 feet above his target, since the rate of 
closure between bomb and target was 800 
feet a second. 

The attack was a fair sample of the new 
Japanese tactics. 

‘The Japs also are using a new 132-pound 
air-to-air bomb and experimenting with 
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‘the Nips have tried to make 
pieces are from a crashed Helen 


ENGINE 


ONE 20-mm. CANNON 
IN EACH WING. 


teal than opparent. Horo 
with the 
of Jap guns are below th 


rocket projectiles. Stories are current that 
they employ curtains of: canisters hung 
from wire ribbons attached to parachute: 
‘The ribbons are of different lengths to 
saturate both vertically and horizontally the 
portion of the sky that is occupied by an 
enemy bomber fleet. 

‘There is little question that the 
Japanese are hoarding new types of 
extremely fast, heavily armed planes 
for the battles to come. Some of 
them have been glimpsed briefly on 
the outer edge of their air-defense- 
in-depth. At least two, perhaps 
three, of their fighters are in the 
400-mile-an-hour class. For the first 
time they have introduced a four- 
engine land-based bomber, ostensibly 
for assaults on newly won United 
Nations bases. 

One of their new fighters has an 
in-line, liquid-cooled engine, a good 
approach to such U.S. types as the 
Mustang, the world’s fastest. A 
long-range Jap reconnaissance plane 
has a 2,000-horsepower engine in its 
nose. That is only 200 horsepower 
less than the highest the United 
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Both the Hamp and the Helleat corry armor plate ond seltsealng fuel tanks. However, Jap armor can be 


shattered with .30 cali 
inferior. The Hellcat wos 


fire, while U. 
ned to me 


States now uses operationally in a plane. 
It is a foregone conclusion that we shall 
,meet Jap jet-propelled aircraft, inspired by 
the German technicians who since Pearl 
Harbor have stood behind the Japanese 
designer and helped guide his pencil. 

Japanese aircraft have gone through a 
complete reversal in design trend in the 
last few months. In the beginning they 
were small, light, lightly armed and with- 
out armor plate. They were beautifully 
fashioned. ‘They were finished, in fact, much 
better than American aircraft. They could 
outclimb and outspeed our planes. They 
had higher ceilings. 

“There I was,” recalled a Wildcat fighter 
pilot of the Solomons campaign, “hanging 
‘at 30,000 feet at 90 knots (a bit more than 
100 miles an hour) in a ship that was likely 
to fall off into a spin at any moment, while 
Jap Zeros were doing loops all around me.” 

It was simple. The famous Zero, now re- 
designed as the Zeke, models 32 and 52, 
weighed but 5,500 pounds as against 12,000 
to 15,000 for its adversaries. The aluminum- 
alloy skin of those early fighters was so 
thin that it could be bent between the 
fingers. 
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But Jap design had its weaknesses, and 
American fighter pilots took advantage of 
them, The moment an American got on a 
Jap’s tail with a good burst, that thin skin 
peeled off like the rind of an orange, or the 
fuel tanks, unprotected by self-sealing com- 
positions, exploded. Because their planes 
were so lightly constructed, most Jap pilots 
did not attempt to outdive their foes. They 
knew that at high speeds the outsize 
ailerons, built into their aircraft to give 
high maneuverability, would “freeze” 

Jap armament was inadequate. Fighter 
pilots and the crewmen of bombers were 
given the equivalent of our .308 caliber deer 
rifle in machine guns, plus 20-millimeter 
cannon. Both were of low velocity. Jap 
gunners found their targets with .303's 
liberally laced with tracers and then opened 
up with the cannon. 

U.S. planes had nothing less than .50 
calibers. One of our fighters mounted a 
37-mm. cannon and the rifles on our medium 
bombers ran up to 75 mm. 

‘Most of those early Jap planes have dis- 
appeared. Here is a gallery of new Jap air 
developments: 

‘The army fighter Tojo, like all the other 
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late-day Jap fighters, is 
armed with four guns of a 
caliber approximating our 
.50’s. It carries armor plate 
to protect its pilot. It is 
Jess maneuverable, but a 
sturdier, than its 
._Resembling our 
P-47 Republic Thunderbolt, 
it has a top speed of 380 
miles an hour. 

Judy, replacement for the 
aging dive bomber Val that 
wrought part of the destruc- 
tion at Pearl Harbor, has a 
top speed well in excess of 
that of our standard Navy 
dive bomber. 

‘The Dinah Mark II, twin- 
engine fighter, performs 
spectacularly, It can carry 
its crew of two to 10,000 
feet in a fraction more thar 
three minutes. 

Betty, navy twin-engine 
bomber workhorse, incor- 
porates a new power-op- 
erated gun turret. For 
months, by the way, the 
Japs were ahead of us with 
bomber nose and tail tur- 
rets that could be rotated 
360 degrees to permit gun- 
ners to cover any angle of 
attack, front or rear. 

The Jap Mitsubishi Kin- 


vices, something compar- 
able to our radar. 

Jap tricks, Jap deceits, 
are almost innumerable. 

Lately, when a Japanese 
reconnaissance plane is at- 
tacked and the pilot has to 
bail out, he will toss over- 
board a parachute-borne 
automatic radio sending set 

«to give his home base a 
“fix” on the location of the 
attack. - 

Japs use U. S. Army Air 
‘Forces signals and tactics 
to confuse their adversaries. 
In night assaults they will 
switch their lights on and 
off in one quarter to dis- 
tract attention from a foray 
from another quarter. They 
use air decoys, On the 
ground their camouflage is 
nearly perfect. They dis- 
pense with tracers in their 
antiaircraft fire to hide 
their gun positions, They 
set traps, such as ofl drums 
left in the open to invite 
strafing. 

Up against major-league 
opposition for the first time 
in his modern military his- 
tory, the Jap has learned 
quickly. He copied the U.8. 
Navy “Thach weave," a to- 


sei radial aircraft engine 
has been boosted in horse- 
power from a meager 900 
to 2,000. As beautifully ma- 
chined as anything turned 
out in the United States, it 
has machine-cut cooling 
fins on its cylinder barrels, 
a process that succeeded 


JAPANESE PILOT is one of 
the mysteries of the Pacific wor. 
Tricky one moment, he may go 
to pieces the next in a tight spot. 
Cocky at the beginning of the 
wor, he is now becoming wary 

the face of superior oppos 
n. In comporison with U.S. 
ilots, he has mediocre training, 
inows nothing of air teamwork 


and-fro flying maneuver by 
two-plane elements that 
protects each pilot from a 
surprise attack. 

But the Jap is notorious 
for mediocrity in pilot ma- 
terial and in tactics, and 
on those shortcomings we 


sand-casting only a short 
time ago in this country. 

In engines we have an edge on the Japs. 
They are able to draw only a half horse- 
power out of each cubic inch of cylinder as 
against three quarters of a horsepower ob- 
tained by American manufacturers. 

Jap adaptations of foreign equipment are 
endless. The U.S.-manufactured Fairchild 
aerial camera has been copied, even to the 
model number and the U. 8. Navy's inspec- 
tion insignia. But in fitting it to their own 
uses the Japs improved it by borrowing 
a multislot focal-plane shutter curtain 
from the French Gaumont camera, giving 
it a wider speed range. They installed a 
German cut-film magazine, superior to 
American magazines. 

The Japs have new radio detection de- 
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are capitalizing. The Jap 
cannot think when he gets 
in a tight situation, for all 
his undeniable skill as a pilot. 

“I got boxed by a brace of floatplanes, 
related the pilot of an Avenger torpedo 
bomber, “but I made a cloud. I stooged 
around for a while, and when I came out 
the Japs were gone. U. S. Navy pilots 
wouldn't do that. They would have hung 
around that cloud the rest of the day.” 

The Jap’s evasive action consists of fitful 
turns or diving. The one makes him lose 
air speed and frames him for a perfect 
target. The other renders him a sitting 
duck for the one-two attacks by teams of 
American airmen who have learned that 
collaboration enables them to live to fight 
another day. 

Jap pilots have a predilection for sense- 
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AIR-TO-AIR BOMBING iis the latest trick to be tried by the Japs in an effort to stop our bombing 
raids without sacrificing their pilots. Here o phosphorus bomb dropped by a Zero bursts off the wing 


of a Liberator in a Seventh Air For 


formation striking at Truk. Phosphorus bombs, 


designed to sot 


attacking planes afire, are supplemented by frogmentation bombs that throw splinters at high velocity w 


less acrobatics. They cannot make a de- 
flection shot—one in Which they must com- 
pensate for the difference in the angular 
courses of their own planes and their tar- 
gets, relative speeds, range and the velocity 
and trajectory of their bullets. They waste 
an appalling amount of steel trying for 
high stern runs, and a direct burst, on 
enemy planes. Inexplicable things happen. 
A Jap fighter will stand off out of range 
and empty its guns and then wheel about 
and scoot for home. It bewilders the op- 
position but it doesn’t help win the war 
for Hirohito. 

Japs live by the samurai code, which does 
not allow them to be captured. Only death 
is honorable, Some of the results are weird. 
One Jap pilot, told that he must never 
leave his plane's operations manual off his 
person, bailed out with it and courteously 
Presented it to his captors. Because he 
theoretically could not be captured, he 
could not be told what to do if he was. 

There is little question that we have 
killed off or captured the best of the Jap 
airmen—apart from those assigned to the 
defense of China and the homeland. Jap 
air squadrons used to contain four enlisted 
pilots to one officer. Now the ratio is six 
to one. Only the officers are briefed before 
a mission. When a majority of the officers 
are shot down, the flight begins to disin- 
tegrate. 

The Jap mind, architect of a quick war 
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and ah 


tradictions in impulse and duty. 


rd peace, has begun to exhibit con- 
Often the 


Jap airman is anxious to save his own 
skin, His interpretation of honorable con- 


duct is becoming elastic 


But he is being urged at the same time 
to make suicide dives into our bomber 


formations. c 
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THIS IS A JAP 
AIR-TO-AIR BOMB 


Japanese rifle grenodes, mod- 
ified 40 take toil assemblies 
8 shown at the right, are now 
dropped in clusters from 

lanes against Americon 

mbers. They ore small, not 
much longer than the spon of 
@ hand (see cover), ond 
carry powerful charges. At 
2 part of their defensive tac- 
fics, the Japs drop these 
large quantities on our rai 
ing formations. Other bom! 
ing used in air-to-air work 
include b6;pounders that ore 
carried under the plane wi 
and a new 132-pounder. Nips 
ore also soid to be experi- 
menting with rocket projec: 
files like those used with vary- 
ing success by the Luftwaffe 
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The Liberator B-24 bomber 
isn't exactly a low-level 
worker, but the U. S. Navy‘s 
patrol-bomber squadrons 
get results that way. 


S 
. 
$ 
N 


-By TED STEELE 
Lieutenant, USNR 


T THE end of its sector, a lone Navy 

search plane turned away from home. 
For six hours the pilot had flown his Lib- 
erator over a huge, empty, and beautifully 
monotonous pie-slice of ocean trying to find 
any Japanese movement by submarine, sur- 
face craft, or plane. With Eniwetok, then 
the most forward American base in the cen- 
tral Pacific, as the apex, the pilot was near 


™% 


Truk at the end of the pie slice. Instead of 
searching the short leg and returning to 
base, he flew on toward the great Japanese 
bastion. 

A hundred miles out, the pilot shoved the 
big Liberator down to 50 feet altitude. At 
50 miles out, he took it on down to 20 feet. 
(The tail gunner said flying fish were going 
over his head.). In the moonlit darkness the 
reef surrounding Truk’s lagoon flashed 
briefly and the plane was inside the lagoon. 
Bow gunner, top-turret gunner, belly gun- 


ist too bod for this 500- 
wos sighted somewhere 


ton Jap freighter when 
southwest of Jolvit by @ Liberator of the Navy's 
Bombing Squadron 109. Lt. Comdr. William Jane- 
k and his crew gave the cargo carrier a thorough 
‘over with bombs and .50 caliber machine guns, 
with the final result shown below. As a rule, Jap 


I 

swor 

the WB squedrons ore ollowed to strike out. on 
their own to pick up tempting forgets like this 
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ner, tail gunner, and 
the two waist gun- 
ners were at battle 
stations. The radio- 
man on the catwalk 
in the bomb bay was 
ready to hold the 
homb-bay doors open 
in case anything failed 
to funetion, Ahead 
and to the south the 
hump of Moen, the 
largest of  Truk’s 
islands, loomed up, 
while directly ahead 
little Fanuela Island 
rushed at them, swept 
below. A mile past 
Fanuela, a Japanese 
destroyer lay at an- 
chor. 

‘There were no signs 
of the Japs having 
been alerted. The 
pilot, Comdr. Norman 
M, Miller, USN, came 
up to 200 feet altitude 
and increased his 
manifold pressure un- 
til he was making 
200 miles per hour, 
indicated. But the 
Japs began to wake. 
Searchlights probed 
the sky, and the Lib- 
erator's crew could 
see the yellow-and- 
white flashes of the 
AA on the shores of 
the islands. 

Commander Miller 
settled into a bomb- 
ing run as the de- 
stroyer blazed with 
antiaircraft fire. The 
glare of the guns and 
the glare of the bursts 
blinded him a little, 
ruining his night vi- 
sion, and he lowered 
his head, watching 
his altimeter (200 
feet) and his air- 
speed meter (200 
miles per hour). At 
the last second he 
looked out again at 
the destroyer, now 
clearly silhouetted by 
its own gunfire. Hold- 
ing the bomb-release 
button—the “pickle” 
—in his right hand, 
he waited to squeeze 
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ON LAND . . . Quite by accident, Comdr. Norman M, Miller, command- 
ing officer of VB-109, stumbled on this Jop airfield under construction on 
Ponape. Running down the runway at 30 fe he mowed down the startled 
workmen with guns and blew up 

the squadron poid regular visits to 1 
until reconnoissonce photos showed the devastation pictured below 


it until his improvised bombsight told him 
he couldn't miss. 

‘The radioman in the bomb bay saw two 
1,000-pounders go down, a fraction of a 
second apart. The port quarter of the de- 
stroyer flashed under, then the long stretch 
of the deck, then the starboard bow. The 
first bomb hit with a mushroom on the 
quarter, the next close on the bow. The 
tail gunner watched the mushrooms blos- 
som, watched the destroyer lift itself from 
the water and fall back. That was all he 
saw, for the night suddenly turned to a 
hard glare as two searchlights caught full 
on the Plexiglas dome in which he sat. 

Commander Miller was fighting the jolt- 
ing blows of the flak explosions. Two 
searchlights on Moen Island held his plane 
like a fly impaled on a pin. The altitude 
was still 200 feet, for the pilot could not 
make any radical maneuvers without fly- 
ing the plane into the water. To pull her 
up would kill his speed and throw the whole 
belly of the plane into the lights for the 
guns which were hammering away from 
all the positions in range. He eased the big 
plane in a gentle turn to the left, away 
from the guns. The lights followed him 
and the yellow flashes crept to the left. 
‘Then he jammed it hard around to the right, 
the long wing tipping steeply toward the 
water. The Liberator broke out of the grip 
of the searchlights and into the welcome 
security of darkness. 

The searchlights seemed confused and 
circled far to the right of the plane. In- 
stead of streaking for home, Commander 
Miller turned and headed back toward the 
airfield on Eten Island. “I'm going down 
the run he sald to his crew. “Let ‘em 
have it!” They went down the runway at 
50 feet. Everything that could shoot in his 
plane was going full blast and the plane 
felt like the inside of a riveting gun. From. 
the end of the runway they turned again 
and flew over the seaplane base, listening 
to the tail gunner tallying the damage to 
small ships and tenders going up in flames 
as the .50 calibers chewed into them. Com- 
mander Miller turned again and crossed the 
narrow water to Moen Island, racing down 
ia airstrip with all his guns spraying 
everything in sight. 

‘The bombs were all gone and the gun 
barrels burned out. The navigator told him 
he had been inside Truk’s lagoon for 18 
minutes. Commander Miller had one depth 
charge left for use against anything he 
might find on the way home, and, down at 
20 feet again, he gunned the plane over the 
white line of the barrier reef and headed 
back to complete the outer leg of his search 
sector. The Japanese Navy was minus one 
destroyer—and that at the very time 
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when it couldn't afford to lose a rowboat. 

Comar, Norman M. (Bus) Miller, USN, 
was commanding officer and pacesetter of 
Bombing Squadron 109—a squadron famous 
throughout the Pacific for its succession of 
daring low-level attacks and its unheard-of 
record of destruction of enemy shipping and 
shore installations. This attack could have 
been made by any one of his 20 patrol- 
plane commanders at any Japanese base in 
the central Pacific, for, in 7% months, the 
great planes of VB-109, flying singly and 
alone, cut a path ahead of our forces 
through the Gilberts and Marshalls, the 
Carolines, the Marianas, to-the Bonins, 
Kazans, and Volcanos within 500 miles of 
Japan itself. 

VB-109 was a Liberator squadron. The 
Liberator, of course, was designed as a 
high-altitude bomber for the Army, and for 
best operation at altitudes above 20,000 feet. 
At 200 feet it is clumsy, slow, and fairly 
unmaneuverable, well meriting its half-de- 
risive nickname “boxcar,” but the Navy 
needed its range. Known as the PBAY to 
the Navy, the Liberator may carry up to 
three-ton bomb loads, and it is armed with 
enough .50 caliber machine guns to make 


“Jap fighters very cautious about coming 


in. At low altitudes the PB4Y's have no 
blind spots, and VB-109 never flew them 
high. 

‘With the Mariners and Coronados and 
Catalinas, the Navy Liberators are the 
Navy's “1,000-mile eyes" and their jéb is 
search, patrol, and armed reconnaissance. 
‘They fly a lonely course for hundreds of 
miles out from their Pacific base and then 
back again, covering every wave in a great 
watery triangle of ocean. Every day eight 
of the-big planes go out, each manned by 
a pilot and copilot, navigator, two radio- 
men, and six gunners. A thousand miles 
ahead of our forces, they have a look for 
Jap shipping and keep an eye on what's 
going on. 

‘Their orders are to attack submarines 
and small enemy vessels in their area, to 
track and report the movements of larger 
enemy shipping, and occasionally to recon- 
noiter enemy-held islands and find out what 
the Japs are up to. Anything beyond fol- 
lowing these orders is extra duty and can 
be undertaken on the individual pilot's 
initiative only if it doesn't interfere with 
the main job of search and patrol. 

‘VB-109 few more than its full share of 
the routine patrols, and, in addition to its 
regular duty, flew out of its assigned areas 
to make 352 attacks on enemy-held islands 
and bases. And, rather than track and re- 
port, it attacked every enemy ship it could 
find on these forays. One hundred and thirty- 
four Japanese (Continued on page 212) 
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e guns thot Jop_ planes — 

of taking them 

the dromat- 

quence on this page shows 

ed to a Nip Movis four- 

ing boat that engaged in 

9. jome of tag among the clouds 
ith a PB4Y piloted by Lt. John D. Ker 

eneuvered ot every turn, the 

clumsy enemy croft ended up os on cil 

slick, Ina dogfight, one Liberator mode 

such sharp turns thot some of her 

‘own crew members actually blocked out 
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MEDICINE 


AS EASY AS LYING is sitting up, for the 
patients in hospitals equipped with beds of 
the type shown below. The change in position 
is easily accomplished by means of a hy- 
draulic control system similar to that which 
operates an airplane's landing gear. The 


controls are simple enough to be handled by 
the average patient who is not too ill to sit 
up, and eliminate adjustment of bed posi- 
tion through use of a hand crank. The 
photograph shows bed raised for sitting. 
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ELECTROTINNING copper wire 
with greater speed and economy 
than heretofore possible is accom- 
plished with a new wire-coating ap- 
paratus that uses the Du Pont 
halogen tin-plating solution. The 
naked wire passes through a series 
of baths to the take-up mechanism 
for the finished product shown at 
right. Wire as fine as .005 inch in 
diameter may be coated as fast as 
800 feet per minute. Moreover, the 
new plating process requires only 
half as much tin as was necessary 
in the hot-dip method. 


WRINKLE RESEARCH is being conducted 
by the young lady above to measure the 
effect of a crease resistant made by Tootal 
Broadhurst Lee Co., Ltd. She is proving 
that a snipping of a processed fabric branded 
as Tebilized recovers 75 percent from a five- 
minute creasing under a five-pound weight. 
The process consists of impregnating fabric 
fibers with urea formaldehyde, immersing 
in a bath of resin, and pressing between 
rollers to squeeze out excess resin and mois- 
ture. Other companies too, have processes 
designed to prevent shrinking, runs in stock- 
ings, and shiny pants. 
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optics 


EQUATIONS MAY NOT BE CLEAR, but it's 
a different story with the glass held by Dale 
W. Rinehart, researcher at the Pittsburgh 
Plate Glass Co. It is a new type that will 
make it, possible for aerial photographers to 
obtain accurate pictures from as great an 
altitude as 11 miles. From the complicated 
trigonometrical calculations illustrated, 
which involve refractive index, deviation, 
and the factor known as wedginess, Rine- 
hart was able to originate the new glass. 
Formerly, a specially ground glass was 
used for the purpose, but it cost three times 
as much to produce as the new glass made 
by Rinehart’s formula. 


ELECTRONICS. 


NOTHING IS SMOOTH to the electron mi- 
eroscope, used by the Dow Chemical Co., 
Midland, Mich., to study corrosion phe- 
nomena in magnesium alloys. When images 
are enlarged 100,000 diameters on a three- 
dimensional Polaroid vectograph, such pic- 
tures reveal the shape of ultramicroscopic 


‘A micrograph of oluminum oxide 
impression from opaque aluminum 


A 9,000-diameter enlargement of a 
co replica of an etch pit in pure zine physi 


CHEMISTRY 


NEW TYPE OF BANDAGE is made 
of Vinyon, elastic yarn that is a 
copolymer of vinyl chloride ‘and vinyl 
acetate. It contains no rubber, keeps 
springy without frequent washing, 
and maintains constant pressure on 
the bandaged member. The bandage 
is made by Medical Fabrics, Inc., 
Paterson, N. J., and Becton, Dickinson 
& Co,, Rutherford, N. J. 


crystals of which various metals are com- 
posed. Thus it is now possible to investi- 
gate the shape and space characteristics of 
minute structures, The technique of ex- 
amination involves the preparation of rep- 
licas, or the reproduction of the surface 
structure in a thin film of material suitable 
for use in the transmission type of electron 
microscope. Below are shown micrographs 
that were made from such replicas. Knowl- 
edge so acquired may be put to good use in 
developing new and better alloys. 


sil 


plica enlargement of 
t's diffraction grating 


sedented speed, 
netrable armor make the six lowa-type men-of- 
most powerful closs of Sighting ships in the world. Externally, exceptionally long dects of the 


I Cruised on 
the IOWA 


A Popular Science reporter 
and cameraman bring you a 
first-hand picture of life and 
action aboard the world’s 
mightiest fighting ship. 


might 
war th 


zz... bez. . bazz—" 

The 45,000-ton U.S.S. Iowa, mightiest 
battleship ever built, cleaves gray-green 
Atlantic waters at top speed. A red flag 
surmounting a signal halyard tells fishing 
smacks to stand clear. And through wads 
of cotton stuffed in the ears of sailors and 
landlubbers, bunched near the prow, filters 
the penetrating sound of a buzzer. It warns 
that the ship's main battery of nine 16-inch 
guns is about to fire a broadside. 

Squarely in the middle of the long buzz 
comes the thunderclap. Spurts of flame 
UPSWEEP of the Iowa's forecastle makes it o recl dart from the muzzles of the giant rifles. 
climb to rs hanging bow. Massive port anchor Billows of orange smoke follow. The brutal 
is seen ot extreme right; the starboard anchor is down force of the explosion seems to cave you in 

E —as if you had suddenly been struck a 

WATERLINE, streamlined for speed, physical blow from all sides at once. Like 
Ree ted ORE a living thing, the ship itself quivers be- 
neath you. Reverberations of the blast echo 

back to your ears for perhaps 20 seconds. 

At night, the shells themselves become 

the center of the display. Coated with a 
bright-red tracer compound, they resemble 
Chinese lanterns floating through the air, 
as they rise from the ship and descend ‘into 
the sea far away. Traveling together in 
groups of three from each turret, the fire- 
balls trace parabolic arcs in perfect align- 
~ ment, testifying to the mathematical preci- 
sion of the guns that launched them, 


bits sor 
ed from the surface right alon; 


45,000-ton lowes distinguish them in 
appearance from the six smaller-bat- 
tleships of the North Carolina class 


Awe-inspiring spectacles 
like these highlighted a week 
that Ispent with Bob Smith, 
POPULAR SCIENCE camera- 
aboard the most gi- 
gantic fighting machine that 
man has yet devised. The oc- 
casion was the shakedown 
cruise of the Jowa, name ship 
of her class of six battle- 
ships. Since then, the Navy 
announces, the 880-foot. bat- 
tlewagon has been making 
things hot for the Japanese 
With so little vibration 
that we never noticed it 
though engineers were check- 
ing it with instruments like 
miniature seismographs—the 
Towa glided from her New 
York anchorage and headed 
north, during the evening 
meal or shortly after, 
Scrambling from our cots 
at dawn, we found the battle- 
wagon about to drop anchor 
at Portland, Me. Our early- 
morning arrival amazed me 
Aided by a speed test, the 
made the trip within a 
few hours of fast train time. 
According to the U. S. 
Navy's official and conserv 
tive figure, the Jowa makes 
” nots, the highest 
speed ever built into an 
American capital ship. Just 
what that “plus” amounts to, 
the enemy will not learn here. 
But the owa’s total of 200,- 
000 horsepower, nearly twice 
the horsepower of the 35,000- 
ton North Carolina class, 
shows clearly that many of 
her extra 10,000 tons have 
been invested in the power 
plant that drives her. The 
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FORWARD TURRETS hold six of the lowo’s nine !6-inch guns. 
They con be rotated to fire forward, broadside, or within a few degrees 
of dead astern. The second turret fires forward actoss the other's top 


AFT GUNS, in o single turret, complete the main battery. This or- 
gement of guns ond turrets is stondord on modern U. S. battlewagons 


SALVO! This is how the lowa’s Ié-inchers look when they let go. How 
they sound con't be pictured. These ore the six guns in forward turrets 


LIKE PORCUPINE QUILLS, Oerliton 20-mm. automatic cannon bristle from the decks to fire 
400 rounds @ minute apiece ot enemy planes coming in half-mile range. The fishlike object at the left in 
the photo is o poravane, designed to be troiled outboard to sweep submarine mines from the ship's path 


first U, S. warship to be designed with 
the aid of the Navy's magnificent new 
model-testing basin at Carderock, Md., the 
z Towa gets the most out of her propelling 
machinery. ‘The curious curves of her 
streamline hull part the water with scarcely 
a ripple, and only the deck-high spray of 
spume from her four propellers testifies to 
the tremendous forces harnessed in her 
high-pressure, high-temperature turbines. 
Suns of the main battery, in the Jowa 
class, follow the number, size, and arrange- 
ment found eminently satisfactory on the 
North Carolinas. Six of the 16-inchers are 
mounted forward and three aft, all in triple 
DUAL-PURPOSE five-inch guns con be depressed to turrets. They constitute at least a match 
deal with hostile destroyers, or elevated to high ongle for the gun power of any ship afloat— 
to bring down circraft from oltitudes up to I!) miles equaling the nine 16-inchers on Britain's 
four ships of the 40,000- 
ton Lion class, and also 
the nine 16-inchers said 
to arm Japan's reported 
new battleships of 40,000 
tons or more. Only these 
two naval powers have or 
are believed to have bat- 
tleships approaching the 
might of the Jowa,her three 


QUADRUPLE BOFORS 


Standard in-between size, these 
AA guns of 40-mm. caliber 
(about 16-inch) fire 120 shells 
@ minute each. Flared muzzles 
mask the flash so that gunners 
will not be blinded of night. 
Slots in shield hold shell clips. 


BATTLE DOORS. Every one of 
the lowa's 1,857 doors, hatches, 
and manholes is marked with a W, 
X, Y, or Z. Security dictates 
can be opened in safe harbor, at 
see, when action it inent, and 
ia bottle. This is 0 limit damage 
Oy ar Maclin ont ogee 


BATTLE PHONES (below) tron:-* To use the battle phone, o 
mit orders to gun crews and elsewhere crewman merely unscrews @ 
during engagements. Installations at weatherproof plate from an 
hoy points give instant two-way com- instrument like that below 
munication with command posts. If and plugs his headset int 
battle damoge breaks a connection, what looks like the mouth- 
other circuits are avoilable for use piece of an ordinary phone 


PERISCOPES supplement norrow-vision 
slits 40 give telescopic views from heav- 
iy ormored. novigeting ond. fire-canta 
stotions, This is o skipper’ of” 
the USS. New York, a veteran of World 
Wer | fame, as seen from the now lowa 


IOWA'S EYES ore these three seaplones, which nest on the ofterdeck. One is shown toking off into 
the wind from 2 catapult with a boost from an explosive charge, while another is poised on a 

launching frock. In bottle they spot ortllery fire, enabling the big ship to out with on 
Beyond the horiton, Returning, they alight on the water ond tend olongsidey te be filed aboard by crus 


WE HAVE BUZZ BOMBS, TOO. Fully 10 
American war plants are turning out rep- 
licas of the Nazi V-1 robot bomb for use pri- 
marily in designing defenses against such 
weapons. It is conceded that, while they 
may be used only for experiment, practice 
may include use against the Japs in the Pa- 
cific. Above is one being tested in the 20- 
foot, 700-mile-an hour AAF wind tunnel at 
Wright Field, Ohio, 


FAMILY THUNDERBOLT for 
after-war junketing is an all- 
metal four-place flying boat with 
a 175-hp. six-cylinder engine. 
Specifications for this Republic 
“Thunderbolt Amphibian” in- 
clude a maximum speed of 120 
mp.h, and a cruising speed of 
105 m.p.h. Span is 36 feet and 
gross weight 2,600 pounds; price 
Probably under $4,000. 


GERMAN SQUIRT PLANE was used in action 
against the Allies in Belgium and Holland. 
This jet-propelled single-seat fighter is the 
Messerschmitt ME-262, and is powered with 
two Junkers Jumo 004 jet power units and 
armed with four 30-mm. cannon. Planes of this 
type, fitted with bomb racks, were hurled by 
the Luftwaffe against invasion troops in the 
low countries. To some extent the plane re- 
sembles our own Bell P-59 Airacomet, further 
information about which may be found in 
POPULAR SCIENCE MONTHLY, April ‘44, p. 85, 
and Nov, ‘44, p. 83. 
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BENDIX HELICOPTER. This 
four-passenger sedan is an- 
nounced as the first postwar 
model of a radically new heli- 
copter design developed by Vin- 
cent Bendix, famous inventor 
and president of Bendix Heli- 
copter, Inc. Simplified controls 
are said to make it as easy to 
operate as,an automobile. Con- 
tra-rotating two-bladed rotors 


solve the problem of torque, and 
there is no cyclical pitch change 
to cause noise and vibration. 
Top speed is about 140 m.p.h. 
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NEW FAIRCHILD PACKET, the C-8: 
is a giant twin-tail-boom cargo plan 
with a range of 3,500 miles and a 
capacity of 75 passengers. It can 
carry military equipment, including 
tanks and fieldpieces, and is also de- 
signed for glider towing and para 
trooper ase, As a postwar passen| 
plane, it can accommodate 30.night 
passengers in upper and lower berths 
on both sides of the the aisle, or 50 
passengers in reclining chairs, 


GRAVITY SUIT worn by fighter pi- 
lots minimizes blackouts by applica- 
tion of air pressure during a pull- 
out. According to the Army and 
Navy Journal, pressure 
which resemble 

pants with built-in suspenders 
girdle, is supplied by air bi 
over the abdomen, thighs, and calves. 
The bladders are inflated from the 
aircraft's vacuum instrument pump. 
An automatic valve requires on! 
two seconds to inflate or deflate the 
bladders in accordance with change 
in centrifugal pull. 


= 


FAIREY FIREFLY. This 
new British fighter-re- 
connaissance plane for 

arrier use in the Pacific 
packs four 20-mm. can- 
non in the wings, which 
fold backward for ship- 
board storage. Pilot and 
observer ing separate 
cockpits operate the guns 
and an aerial camera 
The span is 4414 feet and 
the length 37 feet. It has 
a 12-cylinder engine, 
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gives 
doubles the cubic capacity, and permits installa- 
tion of adequate cabins and lounges for travelers 


Seats ore converted in 
to roomy berths in one 
of several proposed in- 
terior plans for super- 
tronsports thet con fly 
any air route on earth 
Cabin space equals that 
of tyo railroad coaches. 
Presturizing ollows for 
altitude of 30,000 feat 


The Stratocruiser will cruise at 340 miles an hour 
with 100 possengers or 35,000 pounds of freight 


B-29 Groomed as 
Postwar Airliner 


29's ADAPTED for commercial use may 

cut the fare across the U. 8. to $40 or 
$50, and from New York to London to be- 
tween $60 and $90. The Boeing 377 Strato- 
cruiser is the first superliner of the future 
actually built, a military transport version 
having been completed for testing. It has 
14,000 horsepower for take-offs, over twice 
as much ag a powerful railroad locomotive. 
Wings, tail surfaces, landing gear, and lower 
part of fuselage are exactly like those of 
the Superfortresses that have raided Japan. 
Gun blisters are eliminated to increase the 
streamlining. The cargo version has winches 
and other devices with which freight can be 
loaded and stowed swiftly and economically. 


Sleeper model has 36 berths on upper deck 
end 14 chairs in observation lounge helow 


WATER ANIMATES SUPER SCARECROW 


MULTIPLE mechanical 

scarecrow that would 
be likely to frighten the day- 
lights out of any living crea- 
ture that happened to wan- 
der into its vicinity has been 
devised by Harry Boynton, 
of the Boynton Beam Labora- 
tories, Hollywood, Calif., to 
protect his berry crop. Hav- 
ing learned that crows and 
other fowl are now too so- 
phisticated for the old-fash- 
ioned stuffed suit, he has 
brought science to bear on 
his problem and produced a 
super scarecrow operated by 
water power, The result was 
shown in a recent “Popular 
Science” film produced by 
Jerry Fairbanks in co-opera- 
tion with POPULAR SCIENCE 
‘MONTHLY. 

Covering about an Acre, 
dozens of paper bags, each 
blown up and provided with 
a handful of pebbles, are 
suspended at intervals from 
wires strung some four feet 
above the ground over the en- 
tire patch. The motion is not 
supplied by chance breezes, 
but by a water-powered walk- 
ing beam—a sort of mechani- 
cal rocking horse—that goes 
into action through the filling 
and emptying of a bucket. It 
works 24 hours a day. 


JANUARY, 1955 


Bird-scaring bags of pebbles strung obove berry patch ore shaken 


by a water-driven device (top photo) that yanks controlling wires 
DOWNWARD PULL CAUSES 
BAGS TO BE JERKED = 
MAKING NOISE ae 
WATER — Me S- 
PAPER BAGS 
OUTLET WITH PEBBLES 


ACTION OF 


DUMP VALVE J N —~{s. 
[EXTENDED ARMS 
Pati FOPeNS ano closes ~ Ah 


‘OF BUCKET (i) ‘ 


WATER VALVE 


prenriow 


COUNTERWEIGHT BRINGS 
BUCKET UP AND CAUSES 
VALVE TO BE OPENED. 


"\warer inter 
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(ONE ON EACH 
SIDE OF SIGHT) 


conn 
coms 

TO INDIC! 
AIMING 


SIGHT OF 


Electronic Sight Makes 
Bomber s Deadl 


HOT reception is guaranteed enemy 
A \ tenter planes attacking U. 8. heavy 
bombers, thanks to the K-8 electronic gun 
sight. Invented by Erwin Hale and Irving 
Doyle, of the Fairchild Camera & Instr 
ment Corp., New York, the new sight is said 
to extend the effective range of a .50 caliber 


machine gun from 600 to 
above 1,000 yards. 

All the gunner needs to do 
is to keep a ring of light in 
the sight lined up with the 
target. The electronic device 
does the rest, instantaneously 
compensating for such fac- 
tors as the speed and altitude 
of the plane; angle, range, 
and speed of the target, and 
velocity of the bullet. A pedal 
adjusts the circle’s size. 

After only five hours’ in- 
struction with the K-8, it is 
reported, a gunner can score 
from 50 to 90 percent as 
many hits in the air as he 
could when firing at a sta- 
tionary target from a sta- 
tionary platform. 


When target is sighted (1), gunner 
sets a diol for its wingspread and 
swings sight to move reticle image 
behind it (2). Working circle over 
the wing tips (3), he gets on target 
(4) ond then just tracks and fires 


The drawing at the left shows how 
‘enemy plones attacking from various 
ongles ore framed in the gunaight 
circle. The sight automatically com- 
pensates for angle of attack in mok- 
ing computation for lead and range 
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Marooned Airmen 
Picked Up by Planes 
Flying at 130 M.P.H. 


OW a stranded man can be 

snatched off the ground by 
an airplane in full flight. The 
equipment needed to pick him up 
without stopping has been per- 
fected by Army Air Forces, and 
four men have experienced this 
new thrill. 

‘The apparatus is similar to that 
used to lift gliders off fields where 
planes cannot land. The nylon 
loop and harness needed by the 
man to be rescued can be para- 
chuted to him, along with instruc- 
tions for suspending the loop be- 
tween two poles. The devices re- 
quired in the plane—a tow rope, 
hook, guide pole, automatic d 
layed-action brakes and electric 
reeling motor—can be installed 
in less than two hours. When the 
hook catches the loop hung up by 
the man on the ground, his ascent 
begins. Two minutes and 45 sec- 
onds later, he is safely seated in 
the plane. 

‘Tests with dummies and sheep 
were made first. Use of a chim- 
panzee was also suggested, but 
the pilot threatened to go over- 
board if a chimp came aboard his 
plane, so the idea was dropped. 
Lt. Alexis Doster, a paratrooper 
who later died of infantile pa- 
ralysis, was the first man to hop a 
plane this way. “The only sensa- 
tion,” he reported, “is a smooth 
whir of air around you and then 
the ground disappears . under- 
neath. If I hadn’t heard the wind, 
I wouldn't have known I was 
moving.” Doctors found that 
neither Lieutenant Doster nor 
any of the other three human 
guinea pigs suffered ill effects 
from being yanked aloft like 
sacks of mail. 

Human pickups are made now 
at 130 miles per hour indicated 
air speed. A man’s body is so 
streamlined and flexible that it 
jolts the plane less than a bundle. 
‘At present only a light-weight, 
highly maneuverable plane is em- 
ployed, but AAF' experimenters 
hope eventually to whisk a man 
up with a fast fighter plane. 
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This harness gives the man about to be yonked aboard « mov= 
ing plane less of a jolt than he would susta jumped off a 
chair stift-legged. One sol fo light o ciga- 
rette on his way up, but he failed because of a strong wind 


IN OPEN AREAS, blost fore: 
Only houses near by of in 


IN CONGESTED AREAS, destructive force is more 
ire he 
Recon ate aver” med” coals far? bactbaioe 


concentrated. Structures surrounding a blast 
ore demolished; others comparatively unharmed 


What Is BLAST? 


BRITAIN‘S ORDEAL BY ROBOMB AND ROCKET 
DISCLOSES NEW FACTS ABOUT THE STRANGE 
PRANKS PLAYED BY POWERFUL EXPLOSIONS 


PRESSURE WAVE caused by air and expanding gas SUCTION WAVE produced by cir rushing back to 
rushing outward from the explosion gives houses a fill the partial vacuum does the greater omount of 
short, fierce blow, cousing most serious damage harm. Houses aren't built to stand outward pull 


Sa 


FREAKS OF BLAST, Bouncing from side to side of o sh 
waves may shatter an occasional window far from the crater wi 


et like bolls on o billiord table 
no opparent reason. Blast can 


1 corner to do damage on on intersecting street, os illustrated in the upper left corner of the drawing 


Drawings by 8. G. SEIELSTAD 


ERMAN robombs pelting London de- 
molished a house without cracking 
the eggs in a dish in the cupboard, blew the 
clothes off a woman without ruffling those of 
a man beside her, and killed many persons 
without inflicting visible injuries. One vic- 
tim, in fact, was found still standing in a 
pub witha drink in his hand, but dead. 
‘These cruel tricks were played by blast. 
It is a phenomenon of explosions that oc- 
curs so swiftly that it is uncanny. But its 


SAFETY HINTS. A woman may have her clothes torn off by blast. Br 
with knees drawn up and hands covering ears and back of neck. 
je corners away from openings. On the street, look out for gloss sucked out of windows 


side in the guite 
spots are i 


eerie effects can be explained. Scientists 
who have studied blast point out that it can 
be both seen and photographed, 

Blast is one of three ways in which an 
exploding bomb or shell causes destruction. 
‘The other ways are (1) by fragmentation, 
or hurling out parts of itself, and (2) by 
tossing around chunks of other solid mate- 
rial such as paving blocks. ‘The casing 
around the explosive in the V-1 and V-2 
bombs was too light to cause much damage 
by fragmentation. The V-1 bombs did not 
penetrate deeply enough when they landed 


ishers were advised to lie on one 
In a house, sofest 


Ee 


HOW LENGTH OF FLIGAT I CONTROLLED. 


SECRETS OF THE V- 


to dislodge great amounts of other solid 
materials. But the blast effects from their 
war heads was terrific 

The war heads of the V-2 bombs were 
similar, but these bombs penetrated more 
deeply than the V-1's. The result, Prime 
Minister Churchill has revealed, was “some- 
what heavy damage in the immediate vicin- 
ity above the crater, with rather less 
extensive blast effect around it. 
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FLYING BOMB. This drawing by G. H. Davis for the Illustrated London News 
shows what the British have learned about the robomb from careful examination of specimens shot 
down or found unexploded. V-I is, in effect, 2 small, cutomatically controlled, jet-propelled airplane car- 
rying a ton of high explosive in its nose. Designed for quontity production, it is made almost entirely of 


Blast effect consists of a sudden wave of 
pressure, quickly followed by a suction 
wave. The pressure wave is caused by the 
quick liberation and expansion of immense 
quantities of hot gases. The suction wave 
results largely from the cooling of these 
gases as they encounter resistance and lose 
momentum. 

The detonation of a high explosive creates 
such intense heat that the temperature of 
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steol. Its pilot 


the gases freed is raised several thousand 
degrees. These gases burst out in all direc- 
tions, much faster than sound travels. Part 
of their momentum is transmi 
air, water, earth, or whatever else may sur- 
round them. Thus the expanding gases 
create an ultra-fierce hurricane which de- 
molishes everything in its path until its 
force is spent. 

‘The stampede of gases and air leaves a 
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ed to the» 


a freely pivoted gyroscope driven by compressed air from spherical bottles, 
preset for direction ond height of travel and corrects any deviation from course by oper 
rudder ond elevators through two servo motors. Distance is controlled by the “propeller 
When this has ticked off a predetermined number of revolutions, spoilers turn the 


bomb's nose downward 


partial vacuum where the explosion oc- 
curred. Air rushes in to fill it, causing a 
slower but more prolonged wave of pressure 
toward rather than away from the site of 
the explosion. 

According to an expert on the staff of the 
Research and Experiments Department of 
the British Ministry of Home Security, the 
initial outward pressure from the explosion 
of a V-1 robomb caused the most serious 
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damage, but a greater amount of damage 
resulted from the secondary inward pres- 
sure. This happened because the first blow 
was fierce but short, while the second one 
was less intense but lasted longer and could 
be felt at a greater distance. 

‘The sudden contact of expanding hot 
gases with the atmosphere or other obsta- 
cles around them causes a shock wave 

Which has the same characteristics as a 
sound wave—pressure, velocity, amplitude, 
and frequency. This shock wave moves 
through air, water, or earth like sound, 

Both the air blast and the shock wave 
start out virtually simultaneously with frag- 
ments of the casing or other solid pieces 
around the explosive. It takes the heavier, 
solid materials longer to gain speed, so the 
flying debris lags behind the blast effect at 
first. But, once having gained momentum, 
the solid pieces hurtling through the air are 
harder to slow down and stop, so they may 
overtake the hurricane and shock wave. 

‘The turbulence of this extremely swift 
rush of forces accounts for many of the 
freakish effects. The changes in pressure 
may be so great and so rapid around a per- 
son as to kill him without leaving an ex- 
ternal mark. A woman's clothing, but not a 
man’s, may be torn off because there is 
more air space under a woman's garments 
than under a man’s. Blast, like a gust of 
wind, can also be deflected by sturdy ob- 
stacles. 

‘The British were successful in intercept- 
ing a high percentage of the V-1 bombs, but 
the V-2's traveled so much higher and faster 
that they seemingly struck like lightning, 
and the explosion of the first of these re- 
taliation weapons was mistaken for the 
bursting of a gas main—VOLTA TorREY. 


THIS IS V-2. Two Yonks oxomine the wreck- 
age of arom bomb thot fe | 
oun 
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PORTRAIT OF BLAST. In this remarkable test photo, 
the dork band (B) is the front of a shock wave 


spreading from an explosion (6) produced by s 
ting off o detonator supported by wires (W;, Ws). 
Exposure was made 1/10,000 second after explosion 


You Can 
See Blast 


By PROF. A. M. LOW 


Rodio-controlled-plane inventor and president of 
British Institute of Engineering Technology 


'O SEE blast, appears at first to savor 

of spiritualism. In fact, it is a very 
simple phenomenon and illustrates a 
principle which has been used for many 
years by some architects to discover 
the acoustics of a building before it is 
erected. 

Like other forms of noise or sound, 
blast is usually propagated by alternate 
waves of compression and rarefaction 
in the air. The noise wave may, of 
course, have a front of such pressure 
that it can disintegrate a wall; at great- 
er distances, it may do no more than 
produce a gentle oscillation of the ear- 
drum. The wave of rarefaction which 
follows plays strange tricks—draws 
walls outward, opens doors, and gives 
a building the peculiar “rocking effect’ 
with which Londoners have become fa- 
miliar. 

Once the existence of a high-pressure 
wave front is appreciated, the seeing of 
blast is easy to understand. A com~- 
parable observation is very familiar. 
‘We have all noticed that a stick in wa- 
ter appears bent when looked at from 
an angle. Everyone has also seen the 
apparent trembling of an object when 
viewed through a column of hot air— 
over a chimney, for example, To see 


POPULAR SCIENCE 


LIGHT RAYS, REFLECTED 
FROM BUILDINGS, ARE 
BENT BY ALTERNATE BANDS 
OF COMPRESSED AND 
RAREFIED AIR 


SEEING BLAST. Buildings and clouds 
seem to tremble in air agitated by an explo: 
sion. Light passing through alternating bands of 
compressed and rorefied air are refracted, or 
bent. + waves" are a similar phenomenon 


SEEING SOUND, Architects test ocoust 

proposed theater designs by using this setup with a plaster 
Light from a spark is bent by the waves of 
sound from o preceding spork, and the resulting 

displacement is recorded on the photographic plate 


LIGHT A 
REFLEC 

+ SWING 
AUNIT 


. The source of an unwanted echo 
noise in various directions from @ 
sound reflector. When the echo is heard, the offending 
spot is located by a beam of light parallel to sound beam 


SOUND LEAVES ITS AUTOGRAPH. With the audiometer, 
or sensitive optical kymograph, sound is translated into 
visible form os a wavy line on light-sensitive paper or 
film. The sketch shows a simple form of the instrument 


SPINNING ? 
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SECRETS OF V-2 are revealed in this of- 
ficial diagram prepared by the British Air 
Ministry on the basis of latest available 
information. Numbers indicate: 1. Chain 
drive to external control vanes. 2. Electric 
motor. 3, Burner cups. 4. Alcohol supply 
from pump. 5. Air bottles. 6, Rear joint 
ring and strong point for transport. 7. 
Servo-operated alcohol outlet valve. 8. 
Rocket-shell construction. 9. Radio equip- 
ment. 10. Pipe leading from alcohol tank to 
war head. 11, Nose. 12. Conduit carrying 
wires to nose of war head. 13. Central ex- 


ploder tube. 14. Electric fuse for war head. 
15. Plywood frame. 16. Nitrogen bottles. 
17. Front joint ring. 18. Pitch and azimuth 
gyros. 19. Alcohol filling point. 20, Alcohol 
delivery pipe to pump. 21. Oxygen filling 
point. 22, Concertina connections. 23. Hy- 
drogen peroxide tank, 24. Tubular frame 
for turbine and pump assembly. 25, Per- 
manganate tank. 26. Oxygen distributor 
from pump. 27. Alcohol pipes for subsidiary 
cooling. 28. Alcohol inlet to double wall. 29. 
Electro-hydraulic servo motors. Arranged 
around the tail are four stabilizing fins with 
external control vanes at their tips and 
internal control vanes behind the tail 
aperture. 


Water Pressure Stops Bullets in Factory Testing of Machine Guns 


Machine guns ore tested by bei 


to hydraulic borrier as illustrated by the 


fired through ports in- 
iagram below 


NEW hydraulic bullet trap has 

been developed by the General 
Motors Corp., Syracuse, N. Y., for use 
in the test-firing of machine guns. 
‘The bullets are fired into a tube, near 
the mouth of which four converging 
jets of water impede their velocity so 
that their force is practically spent 
when they drop out into a water 
cushion at the farther end for subse- 
quent salvage. 

Safety devices include.exhaust ven- 
tilation that carries away powder 
fumes as the guns are being fired, and 
a system of controlling door locks that 
makes it impossible for anyone to be 
near the muzzles of the guns during 
test firing. Irving Gilson, inventor of 
the bullet trap, is foreman in the 
maintenance department at the 
Brown-Lipe-Chapin division of Gen- 
eral Motors. 
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STRETCH IT, and 
ber, a heat- 


Here Is Putty 
with a Bounce 


Research in silicone rubber 
yields a strange by-product 
that may have its own uses. 


pulls fi 


XCEPTIONAL resistance to heat char- 

acterizes silicone rubber, an entirely 
new synthetic product developed by General 
Electric research engineers. Rings of the 
material now replace asbestos to cushion 
the glass of naval searchlights and blinker 
signal lamps against the terrific shock of 
gunfire, materially reducing breakage. Gas- 
kets of the same composition serve in super- 
chargers for the B-29 Superfortresses that 
bomb Japan. These two war uses currently 
consume the entire output, but future house- 
hold and industrial applications may include 
tires that will outlast a car, garden hose 
that can be left outdoors in heat or cold 
without damage, rubber gloves, and mount- 
ings for radio tubes. 

Known for 50 years, chemicals called 
silicones have only recently been put to 
work. Hybrids between organic and inor- 
ganic substances, their ingredients are sim- 
ilar to sand and natural gas. A molecule of 
ordinary rubber has a “backbone” of carbon 
atoms, but a molecule of silicone rubber 
contains a more nearly indestructible spine 
of silicon and oxygen. 

Besides silicone rubber, newly useful 
members of this chemical family include 
silicone oil, for hydraulic systems such as 
car brakes; and silicon plastics. A use re- 
mains to be found for the most curious sili- 
cone product discovered, which has been 
nicknamed “bouncing putty.” The white 
substance can be pulled like taffy—but roll 
it into a sphere, and it bounces like rubber. 
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toffy. This curious substance 
ing synthetic used in secling searchlight lenses and moking goskets for superchargers 


is © by-product of research in silicone rub- 


ROLL IT, ond it handles like putty. 
sent 0 cross between organic and inorganic substances 


IT BOUNCES! Thrown on a floor or toble, it rebounds 
@ rubber ball, No use has yet been found for it 


OERLIKON GOES ASHORE. After e@ long 
and successful career of knocking enemy 
planes out of the sky above U.S. and British 
ships, the Oerlikon 20-mm. antiaircraft can- 
non has got its land legs in this version used 
by British airborne troops. The gunner sits in 
a metal carriage that revolves on a circular 
base plate, counterbalancing the uptilted bar- 
rel. The sight, supported by a framework above 
his head, follows the elevation of the gun. 


Petr 


THIS IS THE NORDEN BOMBSIGHT, in 
the first photograph to be released by the 
War Department. Since it was invented 
by C. L. Norden in 1924, it has undergone 
continuous improvement and is now used 
by the Army and Navy with “pickle- 
barrel precision.” To master its intri- 
cacies, a bombardier spends 482 hours 
over a period of 18 weeks. Basically, the 
sight consists of a telescope with special 
control mechanism, a gyroscope, an auto- 
matic pilot that controls the plane during 
the final bombing run on the target, and 
an electric release button. An article 
illustrated with drawings by Stewart 
Rouse, in P.S.M. for December 1943, page 
116, explained the principles of the bomb- 
sight and its operation. Recently it was 
announced that inventor Norden had 
presented his patent rights to the U.S. 
Government for the nominal consideration 
of one dollar. 


FOR MERITORIOUS SERVICE 


SERVICE units of not less than 40 
officers and men whose members have 
maintained the highest standards of 
service and conduct for at least 60 days 
will receive a mahogany Meritorious 
Service Unit Plaque from the War De- 
partment. Members of such units are 
entitled to wear the insigne shown 


below. It is worn centered four inches 
above the end of the right sleeve. 


U. S. NAVY PATROL TORPEDO BOAT 


'HEY are expendable, these mile-a-minute plywood sluggers, but 


the Japs have learned that they come high. From the early days 
of the war, when they dogged the Nip advance, to the day of ven- 

98 geance in the Philippines, when one of them took on a whole enemy 
task force, they have turned their torpedo tubes and dual-purpose 
machine guns on anything that showed the Rising Sun. 


TWO-WAY SWING on this bench vise per- 
mits it to be clamped in any position allowed 
by rotation on its base or a 180-degree 
turn of its jaw assembly. The rotation in- 
side the base is controlled by a clamp screw 
long enough to project below the bench. 
The vise may be put on the market in kit 
form by the Level Machine and Tool Co., 
New Kensington, Pa. so that any home 
craftsman can assemble it. 


SAVES 1% SECONDS. The Mar- 
tin Hardness Certifier, shown at 
left, is a mfechanical device for 
testing and automatically certify- 
ing the hardness of sheet-metal 
parts, During 11 months’ opera- 
tion at The Glenn L. Martin Co. 
Baltimore, Md., the saving of 1% 
seconds on each of the 3,000,000 
parts that went through the ma- 
chine added up to more than 1,040 
man-hours. Visual reading of a 
tester dial and hand stamping of 
inspected parts are eliminated. 


CUTTING ROUND HOLES two to eight 
inches in diameter in metal and other flat 
materials is accomplished with a circle 
cutter made by The Rieger Manufacturing 
Co., Miamisburg, Ohio. The tool fits in a 
Inthe, drill press, or electric drill 


POUF! That's what a little device 
called Clerline, attached to the 
handle of a saw, does to the saw- 
dust that accumulates over the line 
the workman is trying to follow. 
With every stroke of the saw, a jet 
of air is directed at the mark be- 
ing followed, keeping it clear and 
making it easy to cut straight. 
There is a considerable saving of 
time and energy over the method 
of stopping to mouth-blow away 
the sawdust. This easily attached 
blower is made by Clerline, Weeds- 
port, N. ¥. It does not affect the 
balance of the saw. 
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ETHYLENE “CARBOWAX “CARBOWAX 
GLYCOL 1500” 4000” 


Basis of water-soluble waxes is ethylene glycol (left, with model of its molecule of carbo 
hydrogen). Arranging such molecules in chains {upper right) produces compounds of any d 


WAX THAT MELTS 
IN WATER 


AX will now dissolve in water. At 
least, waxlike compounds that 
have that property have been created 
by organic chemists who know how to 
make molecules stand around. One of 
these compounds has the consistency of 
petroleum jelly; another looks and feels 
lke paraffin, Both have special uses, 
which can be broadened to cover lu- 
bricants, salves, and cosmetic bases. : ; 
‘These products of the Carbide and Carbowax 4,000, which is @ solid that resembles par- 
Carbon Chemicals Corporation are close “irs can form a 62-percent solution in water of 
relatives of ethylene glycol, whose mole- oan 's 7m J 7 


cules, with the help of heat, catalysts, 
and other magic, are induced to link to- iv, 
- 
=! 4 


jen, and 
od viscosity 


becoming a harder solid. Unlike ordi- 
nary wax emulsions, the solutions of 
the Carbowax compounds are water- 
clear. These compounds have found 
wide use in war production and other 
industry and in fruit growing. 


sa 


gether into long chains. As their length 


increases, the substance passes through 
successive states of viscosity, gradually 


Possible use for such 
war is for manufac- 
of crayons used 


ing of fextil 
work. 

moved eatily with o 
damp rag, as at right 


These water-soluble waxes will also make 
oper transparent for tracing, while they 
leove a surface that takes ink and peneil 
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alaria 


Sapping the vitality of whole 
races, it is one of the chief 
enemies of human progress. Do 
you know the amazing story of 
its origin and how it spreads? 


By ALDEN P. ARMAGNAC 


Color photography by 
ROBERT F. SMITH and JULIUS WEBER 


N THE Far East, a formidable ally of 

Japan confronts our armed forces. On 
the home front, a fifth-column agency kills 
3,000 Americans and inflicts 2,000,000 cas- 
ualties a year. The same potent menace 
may well have caused the downfall of the 
ancient Greek and Roman civilizations. 

Its name is malaria. The mosquito-borne, 
chills-and-fever malady ranks as No. 1 dis- 
ease of the tropics, and, some highly quali- 
fied opinion holds, of the world. For while 
such ailments as typhus and influenza may 
cause more fatalities, Dr. Morris Fishbein 
points out, malaria makes many more 
people sick—and in many parts of the globe 


it is, unfortunately, as common as poverty. 

Stamping out malaria not only would 
help win World War II, but also confer far- 
reaching postwar benefits. For example, 
one estimate cites the annual number of 
malaria cases in India as 100,000,000—more 
than a quarter of the entire population! 
Eradicating the disease would transform 
India into one of the world’s most prosper- 
ous countries within a single generation. 

Headline news, therefore, is a recent re- 
port of the National Research Council's 
Board for the Co-ordination of Malarial 
Studies. No longer, it states, are large 
supplies of quinine—cut off by Japanese in- 
vasion of the Dutch East Indies—considered 
important for treating malaria cases among 
service men. A newly mass-produced syn- 
thetic drug, variously called atabrine or 
quinacrine, excels the old-time remedy as 
both a preventive and cure, in a treatment 
developed by three years of intensive re- 
search. Commenting on the report, the 
ultraconservative Journal of the American 
Medical. Association says, “The postwar 
world, with the knowledge now available 
about this drug and on methods of malaria 
prevention, should be, able to eliminate ma- 
laria from every civilized nation. That 
would be, indeed, a blessing derived trom 
the most destructive and costly war the 
world has ever known. 

Spurred by sheer military necessity, to- 


WHERE MALARIA IS FOUND 


Humans ore subject to four types of molari 
ing from the U. jadian bor 
Africa, Ovale malar 
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ond falciparum, the first two rang 
ym Leningrad, Russio, to the tip of 
Virulent falciparum blights the tropics 
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MALARIA IS CARRIED ONLY BY 
Although the is to be avo! ‘Ann is not to be 
ove in northern loti 


‘ous only if she he 


day's strides toward the conquest of ma- 
laria crown centuries of search for its cause 
and cure, Hippocrates, the famous Greek 
medical pioneer of the pre-Christian era, 
recognized the symptoms of the disease as 
clearly as any modern doctor might. 

During a preliminary period, a patient 
complains of vague aches and pains. From 
10 to 17 days after infection, trouble really 
starts, First comes a severe chill, usually 
lasting about an hour; next, a three- or 
four-hour fever, which may rise as high as 
105 degrees; and, finally, two to four hours 
of sweating. Lasting a total of six hours, 
‘on the average, the whole paroxysm passes 
as suddenly as it came. It recurs with 
characteristic regularity at intervals of 72 
48 hours, or less—until, eventually, 
the patient recovers or dies. Hippocrates 
knew these different cycles, but not their 
explanation. Now we know the reason— 
of which more presently. 

Solution of malaria’s mysteries began in 
1881 when Alphonse Laveran, a French 
military physician, first observed malarial 
parasites in blood samples of troops in Al- 
geria. The microorganisms were not bac- 
teria, but protozoa, which placed them in 
the animal kingdom. They received the 
family name of Plasmodium. meaning “like 
protoplasm,” followed by the individual 
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FEMALE ANOPHELES MOSQUITO 


Sek ule spotted by the way she alights nose 
in contrast to Culex mosquito who 
landing. Both insects have six foot 


name “malariae” for malaria, Hardly had 
Laveran made his signal discovery when 
two other kinds of malaria parasites turned 
up—Plasmodium vivaz, so christened for its 
lively behavior, and Plasmodium falcipa- 
Tum, named after its siekle shape. Addi- 
tion of the oval-shaped Plasmodium ovale, 
recognized as a new species in 1922, has 
completed the list of parasites responsible 
for the four known kinds of malaria. 

Which kind of parasite infects a malaria 
patient makes considerable difference to 
him, for it determines the severity of the 
disease and the interval between paroxysms 
of fever. Also, his chance of catching one 
kind or another depends largely upon its 
geographical distribution. 

Widest in occurrence, the mild form 
called “benign” or vivar malaria ranges 
from the Canadian border and the vicinity 
of Leningrad, Russia, down to southern Ar- 
gentina and the southernmost tip of Africa. 
Ovale malaria, of the Philippine Islands and 
Africa, has even milder symptoms. In both 
types, the 48-hour cycle is characteristic. 

Malariae malaria, of medium severity, 
covers about the same range as the vivax 
form, but its occurrence is comparatively 
rare. Sufferers normally recover even with- 
out treatment. This type has a 72-hour 
fever cycle. 


POPULAR SCIENCE 


ELECTRON MICROSCOPE 
PHOTOGRAPHS TINY SPORES 


Seed of all the trouble is this finy spore, shown here 
enlarged about 10,000 times by an electron microscop: 
(left). When @ malarial "Ann" jabs her tubslike 

into your skin, she injects saliva filled with hundreds 
of these spores. From the saliva you get a typical "mos- 
quito-bite” swelling. From the spores you get malaria 


“Malignant” or falciparum malaria, the demonstrate in 1898 that certain mosqui- 
real killer of the group, inhabits the tropics. toes transmit a parasite of animal malaria 
Violent seizures of fever occur every 36 to among birds; and for a pair of Itallan ex- 
48 hours. Failing prompt treatment, death perimenters, Grassi and Bignami, to show 
follows infection in only a few days. But almost simultaneously that mosquitoes of 
the killer type responds most readily of all the Anopheles group carry the parasites 
to medical aid, and complete recovery is of human malaria. 
the most rapid. Quite likely “Ann,” as our jungle troops 

How malaria was transmitted puzzled know the bloodthirsty femaie, pays fre- 
early experimenters. Greeks and Romans quent calls at any home along the United 
of ancient days thought that night air was States coasts or the Mississippi Valley. A 
bad for thém—and rightly. What they visit from one of Ann's malarious breed 
didn’t know was that malaria-carrying mos- need cause little alarm, however, in north- 
quitoes have nocturnal flying habits. It ern latitudes where cases of the disease are 
remained for a Britisher, Ronald Ross, to infrequent. For she cannot possibly trans- 


SIMPLIFIED DIAGRAM OF THE MAN-TO-MOSQUITO-TO-MAN CYCLE 


Once a spore gets under your skin and into your blood An olternate course for the parasites is to develop into 
stream it rit for a red corpuscle (1). Penetrating mole (6) ond female (7) sex cells, which are then 
the corpuscle, it takes the form of @ rin th o set- jicked up by the mosquito. Streamers from male cells 
ting (2), From there it turns tatoo bloblile form (3) f fice female colle (¥) te. Keoors cysti 
that divi jing all the while (11), releas =} spores into 

jentually the cel ood bite by the 
jo the blood (5). cycle 1s complete 


1 Te mate a blood text of a person suspected of 
having contracted malaria, a spring-operated 
point is jabbed lightly into the patient's 


The ond of the first glass sli 
fully drawn across the face of 
to spread the blood into a comparatively thin film 


mit malaria unless she has first sucked the 
blood of a malarial patient. And that is a 
part of a fascinating story, rarely if ever 
to be found outside the pages of costly and 
hard-to-read medical textbooks. 

‘Truly a wonder of nature is the life his- 
tory of the malaria parasite, of the ever- 
changing forms it assumes during its non- 
sexual life in the human body, and of the 
completion of its sexual life and reproduc- 
tion in the mosquito. Only now are scien- 
tists approaching the explanation of all its 
mysteries. And it still seems strange that 
the process does not inconvenience the mos- 
quito in the least, while it proves so trouble- 
some to man. 

Ann's bad table manners start the trouble. 
Like harmless Culez, she injects some of her 
saliva through the needlelike tube she has 
poked through your skin. It will neutralize 
the chemical that makes human blood clot, 
so that she may drink it freely. This is 
annoying enough from Culex, for the irri- 
tating fluid causes the typical swelling of a 
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to provide an adequate 
pressed og 


invisi- 
dipped into various stains which 


are selectively absorbed by various parts of parasite 


ot the right) 

which aids the observer in making an accurate 
analysis, New techniques now alto make it possible 
istinguish one type of malaria germ from another 


HOW PARASITE 
GROWS IN THE 
BLOOD STREAM 


The spore, initial 
41 ferm'of the mo- 
lorio parasite. One 
bite” of infected mos- 
auito injects myriads of 
these into your blood 


Penetrating red} 
2 corpusclon, the? 
spore develops into the 
form of a "signet ring.” 
Quinine or atobrine 
freotment at this stage 
usuolly brings recovery 


Here “signet 
43 Ting" forms hove 
become breakable 
forms known os schi 
zonts. The germs in 
pictures | to 7 ore 
enlorged 2,000. times 


Mature schizont 
4 hen it is jot 
about ready to. burst 
the corpusele. Millions 
of these calls exploding 
ot the same time are 
Tesponsible for the 

tims chills ond. fever 


The exploded 
45 ccrpuicle. Some 
of released parasites 
will enter other corpus 
les, agoin form signet 
rings, ond repeat cycle 


6 Here the mop 


lario_porosite: 
‘are shown being scot. 
tered in oll directions 
into the blood stream. 
Red corpuscle is left 
behind, blosted to bits 


Some of the 
47 Serosites thot 
do not repeat the 
‘chizont cycle” then 
turn into. mature sex 
cells, which, in the 
deadly falciparum type, 
otsume crescent shape 


Porasite clumps 
8 inthe stomach 
of a mosquito. Eve 
folly they. will enter 
the ‘mosguite’s saliva 
glonds. (Subject is « 
Ferged over 100 times) 


QUININE, ATABRINE, PLASMOCHIN 
MARE THE BIG GUNS OF THE WAR 
ANOW BEING WAGED ON MALARIA 


Synthetic drugs have been developed which 
do just as good a job as quinine. Ata 
{above in tablet form) and plosmochin ore 
two of our best weapons in fighting malario 


KEEPING THE DISEASE 
OUT OF THE U. S. A. 


On. the theory that one good way to beat 
malaria is to slom the door in its face, 
planes and ships arriving in the U. S. from 
malarial countries are given a careful go- 
ing over by our immigration outhorities 


Two million cinchona seedlings, flown out of Corregider just 
before the Japs bludgeoned their way in, are shown being 
tenderly nurtured under glass by U. S. Deportment of Agi 
culture, They represent o potentiol new source of quinine 


mosquito bite. But if Ann is infected with malaria, 
she adds injury to insult by implanting the spores 
of the malaria parasite, too. Suggesting string 
beans in outline, these mischief-making objects are 
so tiny as to tax the power of fine optical micro- 
scopes, and it takes an electron microscope to give 
layman a good look at one of them: 

fter a spore lodges under the skin, it finds 
8 way to the blood stream and penetrates a red 
corpuscle, which will serve it as a tempor 
It has performed the first of the quick-change acts 
that make it remarkable. For now it has taken on 
the form of a perfect ring, with one or two en- 
larged spots resembling jewel settings. This is the 
first stage at which a doctor can diagnose “killer 
or falciparum malaria. 

Now the ring successively turns into a blob called 
an ameboid form, develops into wormlike “schi 
zonts,” and divides into a number of segments, feed. 
ing on the contents of’ the corpuscle meanwhile 
Sventually the red cell bursts, scattering the divi- 
sions of the composite parasite into the blood. 
Simultaneously the patient suffers his attack of 
chills and fever, the cumulative effect of many 
corpuscles rupturing at once, with the possible 
release of malaria toxins into the body. 

As for the released parasites, which enter fresh 
red cells, two courses are open. Some repeat the 
cycle that leads to rupture and scattering. Others 
go on to develop into mature sex cells. Those of 
falciparum malaria resemble sausages and crescents, 
the female cell being longer and more pointed than 
that of the male. 

‘This completes the growth of the parasites in thei 
human host. They are ready to start life anew in 
the mosquito. Its bite sucks in the patient's blgod 
and all the kinds of parasites it may contain. All 
are digested and destroyed except the mature sex 
cells, which somehow (Continued on paye 210) 


ry home. 
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Medel Shows 
What's Ahead 
for Cities 
By ANDREW R. BOONE 


Keep pace with the rapid growth of popu 
tion, ‘The frst of a series of models, and the 
largest of the group planned, reproduces a 
section of 74 equate miles in the down: 


town area. It is made of sugar pine and is 
painted the colors of the buildings a: 
ects represented. Even though bui 


scale of one inch to 50 feet, the 
impressive in size; it includes 65, 
ings and measures 24 feet square. It 
good deal like a view from an airplane at 
1,000 feet, It was constructed at a cost 
$100,000 under the supervision 
Aldrich, city engineer, and, in cor 
with the rest of the projected ser 
help in solving the problems relat 
traffic parkways, structural ¢ 
beach improvements, building s 
lations, and a civic center develc 

With a present estima 
more than 1,750,000 and an 
that of Greater New York, Los Angele 
meeting its problems of future develop: 
ment with foresighted concern 


Future is being mopped by planner for safety walks, 
underpasses, and similar needs that are likely to 
arise in postwar years at the Belmont High School 


Here the miniature replica of Los Angeles’ city hall is 
being scoled by technician F. J. Ostronic. It includes 
1,200 pieces of wood; construction required six months 


Giant model of the Los Angeles downtown area shows 
465,000 buildings on o scale of one inch to 50 feet. It 
covers 576 square feet and took 75 man-years to build. 
Detail below shows the section devoted to the big South: 
ern Pacific railroad yards and shops, including roundhouse 


cordless bridge game, the host ad- 
indowpanes to the glar 
jun, Turning @ cronk rotates circular pane 


YOUR Z @oeg WOOM...TOMORROW 


NEW TRIUMPHS OF SCIENCE _ Stills reproduced on these pages show a 


few of the ways in which recent scientific 

PROMISE COMFORT, PLEASURE  cevelopments, to be available after the war, 
will contribute to the pleasures of living. 

PREVIEW of the comforts and con- Not in evidence here, but at least equally 
A\‘veniences you will enjoy in your post: important, is the air-conditioning and putt 
war home is afforded by a new “Popular fying system that will supply germ-free air 
Science” film produced by Jerry Fairbanks of any temperature and humidity desired. 
in co-operation with PopULAR SCIENCE Even the dog is not forgotten; he has an 
MONTHLY electric-eye door for his own use. 


uy see from the snock 
ir shown on the opposite page 
perfection 


are broiled to sizali 

before the guests’ eyes ot this 
knee-high Heploce.” When a 
button grill of 


Paieabale gloss tuber slides 

out into position above the 

grate, which is made of the same 

J Pater. Isn't science wonderfull 
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WHEN DO WE EAT? Even inthe 
World of Tomorrow, people will get 
hungry. A blinking light beside the 
fireplace conveys a signal from the 

stwar maid in the ki 


for food for thought. A 
sure on the end of o sh 


In place of ry 
other deop literature, we 


ladies: If the 
she'd rather be a rivetey 
her port of the act ohead of time) 


—AND SO TO BED. After the quests hove 
gone home, milady will probably enjoy the luxury 
of « bath and dressing room like this. From on 
other "Popular Science” film, this photograph shows 
how glass-block walls and modern lighting fixtures 
will add new zest to the all-important ceremony of 
making the toilette. Fluorescent lamps will make 
it easy to adapt cosmetics to ony kind of lighting 
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SILKEN CHIN should follow the use 
of a safety-razor device invented by 
Soll Rothner, of Jamaica, N. ¥. Into 
the handle, just behind the conven- 
tional cutting head, is introduced a 
magnifying lens so positioned as to 
give the shaver an enlarged view of 
the portion of his face that is get- 
ting a once-over lightly. The oper- 
ator is thus enabled to avoid missing 
patches of whisker that might be 
overlooked in the ordinary course of 
shaving. The frame is made of any 
suitable material, and the magnifier 
can be of plastic. 


MOTOR-DRIVEN CAN OPENER 

is the idea of Elizabeth M. Scott, Los | 
Angeles, Calif. Superficially it re- 
sembles the familiar type of opener 
with the fixed blade that hooks un- 
der the tin cover. Above this, how- 
ever, is @ rotating cutter operated 
by an electric motor directly in front 

of the handle, 


FLAVOR OF OLD WINE will be imparted 
to barbecued meats by the use of this spit 
in a wine cask above a charcoal firebox. 
The novel outfit was devised by John Gor- 
man, of Los Angeles. 
between two stationary segments of an 
auxiliary grill, is located just above the 
midsection of the barrel, and is turned by 
a handle extending outside. 
in position by a ratchet and pawl when 
rotation is unnecessary. Holes at the bot- 


The spit, centered 


It can be held 


. tom of the barrel and a damper at the top 


control the required drafts. Top third of 
the barrel is cut and hinged for access to 
cooked meats or other food and also for 
replenishing fire and cleaning. 
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HORSESHOES OF PLASTIC may replace those 
of steel if the invention of Gordon Alexander 
Allan King, of Kew, England, proves itself in 
everyday use, The new shoe is designed to over- 
come such objections to steel shoes as weight, 
“lack of elasticity and resiliency, and tendency to a 
become slippery. ‘The plastic employed includes 
a large percentage of rubber through which are 
dispersed vegetable and animal fibers and fillers 


to increase the shoe’s gripping powers. It is of RY 
i¢ 


‘a special design to fit the horse's hoof, and no 

heat is required in its application. Moreover, the | 
shoe will expand as a whole with a growing hoof. — \ 
Because nail holes do not extend entirely through, \ 
a firmer grip is established when the shoe is % 


SEALED 
TOP 


ANILIN 


BALL-BEARING 


NO EXCUSE FOR GETTING LOST in any large city at 
night will be valid if the new street guide devised by 
Herbert Meyer and Edna M. Spiegel, New York City, is put 
in use. The invention covers the after-dark illumination of 
street signs and the redesign of the usual rectangular plates 
bearing the names. Electric wires leading up through the 
standard connect with a heating-element wire outlining the 
arrow-shaped sign. When the current is turned on at night- 
fall, the resulting glow makes the location apparent even on 
the darkest night. Surrounding the sign is a casing made 
of heat-resisting glass or other suitable material, with facili- 
ties for opening and servicing the direction indicators with 
the least possible trouble. 
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TWO-YEAR INK SUPPLY can 
be carried in a fountain pen in- 
vented by L. J. Biro, an Ar- 
GLYCERIN | gentine newspaper man from 
Hungary. The writing point is 
an unbreakable ball bearing to : 
which a gelatinous quick-drying 
| ink is fed from a copper tube. 
| Composition of the ink is not 
divulged, but is supposedly a 
combination of glycerin and an- 
ilin fed from two copper tubes. 
‘The pen is sealed and can be 
refilled only by the manufac- 
turer. ‘The inventor claims that 
the pen will not leak at high 
altitudes, and that one filling 
lasts one to two years. 
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INSIGNIA’ AND CAP EMBLEM, 
UNIFORMS OF 
THE JAPANESE 


ARMY 


MERICAN fighters who are 

facing the Japs in the Far 
East must be able to tell at a 
glance the rank and branch of 
service of any enemy they kill 
or capture. Instruction in the 
Army Orientation Course has 
tamiliarizéd them with the uni- 
forms and insignia worn by 
their foes in the jungles of the 
South Pacific and on the con- 
tinent of Asia. Pictures on 
these pages show typical uni- 
forms and insignia. 

In general, the Japs have 
imitated the military organi- 
zation of the Occidental pow- 
ers. As in our own Army, their 
officers’ uniforms are not gov- 
ernment issue, and this causes 
considerable variation in color 
and cut. Swords are non-reg- 
ulation and may be carried by 
noncommissioned as well as 
commissioned officers. In many 
cases, the swords have been 
handed down tor generations. 

Insignia of rank, for both 
officers and enlisted men, are 
worn generally as collar tabs. 
Zigzag arm bands of different 
colors denote branches of ser- 
vice, such as aviation, tank, 
and infantry. 
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IMPERIAL GUARD 


ARM INSIGNE, 
INFANTRY 
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COLONEL, 
FIELD DRESS SUMMER FLYING SUIT 


SECOND LIEUTENANT, 


OFFICERS ENLISTED MEN 
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JAP OFFICERS AND ENLISTED MEN 


FIRST INFANTRY RIFLEMAN CAMOUFLAGE 
LIEUTENANT PRIVATE JUNGLE JACKET P | 


1 AN IMMIGRANT BOY, Eric Gunnar Gibson came 'o America from Sweden with his father, 
mother, and younger brother when he was six years old. After graduating from Senn High School, 
in Chicago, he went to work as a butcher. Enlisting in the Army. he was called to duty in 1941. 


= 864 


4 BEFORE ANZIO, Gibson wont to 
his company commander and asked 
to be allowed to land as a rifleman. 


5 LEADING A SQUAD assigned to clear Germans 
out of a ditch, Gibson poked his submachine gun into 
@ clump of bushes and let go, killing his first Nazi, 


NEXT, a heavy machine gun opened up from 200 yards away. Telling his men to lay down a 
covering fire, Gibson crawled through a hail of bullets. Al 35 yards, he threw two hand grenades, 
then ran forward with gun blazing. His panting followers found two dead Nazis. one prisoner 


2 “BEST COOK IN THE ARMY” was the way 3 TORPEDOED during the first landing 
Eric's buddies described him. He took pride in in Africa, he swam ashore from his 
his work, but at heart he was a fighting man, transport rather than walt for a boat, 


G MOVING ON, the squad came under fire from a machine pistol and @ rifle, Again leaving 
his squad behind. Gibson ran 75 yards up the bank and fired into another pile of brush. When 
the squad caught up this time. one German lay dead and another came out with his hands up. 


Q ONCE MORE, Gibson went chead to reconnoiter. Q “FOR VALOR.” To Eric's proud 
His men heard a machine pistol let go, then the subma- father went his Congressional Medal 
chine gun, They found Gibson dead beside the German. of Honor, posthumously awarded. 


YOU ARE REALLY GOING TO LIVE 


INTENSIFIED WAR TIME RESEARCH FINDS NEW SYNTHETIC MATERIALS 
AND DISCOVERS MANY MORE USES FOR THE ONES WE HAD ALREADY. 


By GOLD V. SANDERS 


OU will never imagine what plastics are 

going to mean in your postwar life so 
Jong as you think in terms of ash trays, 
women’s compacts, pipestems, and electric 
plugs. For the really interesting wartime 
developments have been in quite different 
directions, To get more on the beam, think 
rather of fine lingerie, men's suits superior 
to anything ever seen before, fabrics of 
beautiful color and texture. Think also of 
new kinds of furniture, wall panels, floor 
tile; of shoe soles that are more fiexible and 
wear twice as long as leather. Consider a 
new kind of wood, plastic-treated, with a 
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Arbonesld wood (upper left) is ordi- 
nary wood pelt oes llores 

with methylolu 
designed to show how plastic and 
color go through material. The proc- 
Su cick aroeeedl Sari et ordinary 


softwood. Above is a woman's heel 
to toughen the 
it color 


similarly | treated 
wood and give it perm: 


‘Arboneeld process. The 
separate bit shows untreated wood 


hard and permanent finish going all the 
way through it. 

‘These are only a few random suggestions 
of what lies in store for everybody, thanks 
to a few years of intensified research in 
Government and manufacturers’ labora- 
tories. 

The newest achievement of the molecule 
jugglers is an entirely new plastic—poly- 
ethylene, also called polythene for short. So 
vitally important and useful is it in war- 
time applications that it has been kept a 
secret for two years. In peacetime it will 
have equally important uses, Everybody 
will find it serviceable in one way or another. 

Polyethylene belongs to the class of 
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PIPING. Polyethylene . 

because of flexibility ond 7. 
resistance te corrosion, 

may rival metal piping 


TILING, either floor or 
wall, made from this 
plastic withstands shock 


UPHOLSTERING. New 
leatherlike coverings for 


furniture con be mode 
of polyethylene plastic ~ 
~ 


INSULATING with this v 7 
plastic has already been 


ferted by Aighting forces cs 
Various colors help iden G ») 8} 


tification of the circuits 


THE COLORFUL ARTICLES shown 
(above center) are made or treated 
with a plostic called polyethylene, the 
use of which is ot present restricted to 
vital insulation in radio sets ond other 
high-frequency war equipment. Sketches 
at the four corners of the grouped arti 
clos indicate a few of the mony postwar 
uses to which they will probably be put 


Plastic upholstery cloth (right) woven of 
Saran, @ vinyl resin. The finer fibers go 
into draperies; the coarser, into screens 
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Adaptability of polyethylene is demonstrated by these 
articles, Grommets were injection-molded in one shat 


thermoplastics, those that can be softene 


by heat. It is in this field that the great P 
est advancements have occurred during the  derful 

war years, These are the plastics that a treated, 
somewhat flexible as contrasted with the wet and will w 
thermosetting class, which generally are as untreated wool 
hard and brittle same feel 


at lend them 
ig of fab. 
other wove 


It is the thermoplastics th: 


so admirably to the wea’ 


rics or the improvement ¢ 


textiles. Cloth of any texture, coar when 
fine, can be made from thermoplastic fila- 
ments or spun fibers. Cotton or wool yarn will be finer 


ed with’ the 
e results, A 


can be coated or impreg 
plastic resins with remark 


U & Rubber 


Thit cabin structure of the new wor helicopter R-b is 
made of Fiberglos laminated with thermosetting plastic 


i 


Nine months 
offect this iron rod sprayed with plastic 


ominent research ¢ 


things. 
that 


wor 
she can 
but few realize that postwar nylons 
and that there will 


immersion in brine didn't 


ctor has promised 
among other won. 


put three times as long 
e fabric will have the 


He also predicts 
» stockings that will not 
oks forward to the day 


hylene is produced by Bakelite and 


Rocket projectors for Thunderbolts ore 
made of poper bonded by synthetic resin 
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by Du Pont. The amount now being turned 
out is large, but it has been commandeered 
100 percent for military use. Because of 
the peculiar arrangement of its molecules, 
it is the best insulating material yet found 
for high-frequency current. Also, it can 
stand heat up to 230 degrees Fahrenheit 
There was no thermoplastic before the war 
that could stand boiling temperature. Now 
there are several, including Mon: 
Cerex and Styramic HT. This development 
means that these otherwise desirable mate 

rials can now be used in many applicatic 

from which they formerly were barred. 

Another extremely important property 
polyethylene is its unique resistance to 
acids, alkalies, sunlight, oxidation, oi!, and 
gasoline, all of which destroy rubber. The 
new plastic thus has some of the best prop 
erties of both rubber and plastics without 
corresponding deficiencies. It is also ex 
tremely tough. An article molded from it 
ean hardly be damaged at all by pounding 
it vigorously with a hammer. It certainly 
will not break from being dropped on the 
bathroom floor, like things made from the 
hard and brittle plastics. It can be com 
pounded to be soft or rigid, but even in it 
hardest state it has some resilience. 

What will be the everyday uses of such 
a versatile plastic when its war work is 
done? The manufacturers themselves have 
been too busy to determine that fully 
Knowing its many excellent qualities, they 
are sure it will continue to find wide use 
as insulation for radio, television, and other 
high-frequency equipment. In the textile 
field it will be among the best mediums f¢ 
coating and impregnating thread and y 
as well as finished fabrics. The fine fil 
ments can be woven into many grades of 
textiles, giving them all the remarkable 
properties that the resin itself possesses 
Manufacturers also predict its use for floor 
tiles, washable wallpaper, auto hardware 
steering wheels, hammer heads, typewriter 
keys, and many other moldable articles 

The natural resin is clear and so c 
be dyed any color. It is produced fr 
ethylene, which is derived from coal or pe- 
troleum. Ethylene is subjected to 1,500 
atmospheres of pressure and extremely high 
heat. This drastic treatment converts it 
into an entirely new compound by rearrang 
ing the molecules polymerization, the 
chemists call it. 

While polyethylene is an entirely new 
plastic and its creation a brilliant achieve: 
ment, the plastics researchers have achieved 
equally remarkable things during wartime 
in the improvement of existing plastics and 
in devising new uses for them. This list is 
far too long to attempt to cover in this 
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Lucite solad set with silver-plated handles. 


Buoyant 
plastic foam below weight one seventh os much as cork 


article, As a sample, we might mention the 
recently revealed use of plastic barrels for 
rocket launchers on fighter planes. There is 
a plastic that can hold up under such treat- 


ment as that, though its composition is not 
yet being told. The barrels are made of 
layers of tough paper, impregnated and 
bonded with a plastic material. Thousands 
of them are in use on fighter planes where 
their light weight is of vital importance. A 
fighter carries as many as six of these. The 
fiery blast of the rocket projectile does not 
hurt them. Such a plastic surely will have 
almost limitless uses, replacing metal or 
wood. 

Wood itself is going to be an entirely dif- 
ferent material when treated with a plastic 


Fhis one is of ethyl celluloce 


Dow Chemical Co. 


High chemical resistance 
makes these Styron plastic bot- 
tle closures especially suitable 
for use on reagent bottles and 
H carboys for corrosive liquids 


substance such as methylolurea, recently 
announced by Du Pont. By impregnation 
with this chemical, ordinary softwoods can 
be made as hard as hardwoods, and hard- 
woods can be made even harder. At the 
same time, the wood can be given any color 
desired, all the way through. The fine cells 
of the wood become saturated with the 
resin, which hardens and thus converts the 
entire wood structure into something that is 
nearer to a plastic than to wood. Wood thus 
treated will not warp, crack, swell, or rot. 
It is believed that termites and other insects 
will not attack it. By this treatment, many 
cheap softwoods, now considered of little 
value, can be converted into desirable lum- 
ber for many purposes where only hard- 


Imitation marble made of plas- 
tic. When a thin sheet is per- 
monently glued fo, metal wi 
Pliobond, a synthet 

hesive, the combination sh 
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woods were considered suitable before. One 
of the most general uses is expected to be 
in the making of furniture from common 
softwoods, that will have the finish, 
strength, and all-around usefulness of the 
more expensive hardwoods. It is also con- 
sidered especially useful in flooring because 
of its durability and the fact that the wood 
is the same all the way through. If the 
surface is scratched, it can be restored by 
sanding, the repaired part retaining the 
same finish and color as the rest. Any de- 
sired color can be obtained by incorporat- 
ing the dye in the liquid resin. Du Pont 
has given the name Arboneeld to wood 
treated in this way. 

Impregnation of wood with synthetic 
resins has contributed in many ways to the 
fabrication of war equipment. Various res- 
ins have been used with great success, 
notably phenolic compounds, which-are the 
most resistant to water. The methylolurea 
developed by Du Pont is considered to be 


Blanks of laminated material (at 
left) are heated laced i 
press to shape articles os at right 


Bomboo fly rod impregnated ond 
glued with. phenol is 
vious to water, has a s 
fever needs varnishing. It hos on ad- 
ditional resistance to the fixed curve 
rods are apt fo develop 


the most generally useful and practical. Its 
cost is low enough to give it widespread 
application, and can be made even lower if 
the wood is treated only to a given depth— 
case-hardened, so to speak. In this form, 
the method may be practicable for treating 
light poles and structural timbers. In any 
event, this is a development of enormous 
importance in a wide range of wood uses. 
Its value will be enhanced by combination 
with genuinely waterproof resin glués, also 
produced by the plastics industry (P.S.M., 
Nov. '44, p. 74). 

‘There’ is yet another highly promising 
field for new development in plastics—that 
of the silicones. Here the chemists have 
produced some remarkable new compounds 
by a combination of organic resins with 
silicon, derived from sand and minerals— 
the stuff from which glass is made, Re- 


search and experimentation directed toward 
such a marriage had been carried on for 
and (Continued on page 209) 


decades, 


YES, SAYS DR. PETRUNKEVITCH, 
WHO HAS BEEN STUDYING THEIR 


STRANGE HABITS FOR 67 YEARS 


By GOLD V. SANDERS 


HE MAN who knows more about spiders 

than anyone else in the world calmly 
picked up an immense, hairy tarantula and 
held it in his hand while we took his picture. 

This was Dr. Alexander Petrunkevitch, 
whose writings on spiders fill many shelv 
in the libraries of the world. “Our frien¢ 


Proton 


he calls them, and he knows 
knows it from 67 years 
of close acquaintance with them, starting 
when he was a two-year-old, in Russia, The 
great scientist has just retired as professor 
of zoology at Yale, but he is not giving up 
his lifelong association with the spiders and 
their relatives. He looks forward with 
eagerness to many more years of watching 


the spiders, 
whereof he speaks: 


A 30-million-year-old  spids 
preserved in amber. From such 
specimens Dr. Petrunkevitch dis- 
covered that no great evolution- 
ary chonges in spiders have 
‘occurred in this time, He iden- 
tified families thet still live 

Photo from A. Petrunkeviteh 


The doctor does o better job 
with synthetic resin thon nature 
does with amber. Thus preserved 

'@ substence clearer than 


1 the op- sharp observation. Then he went back 
000,000 years and examined remains of 


them in the woods and fi a 
portunity to contribute more to the already 


immense amount of knowledge he in amber to see 
us on the subject nce of evolutionary steps by 

It was Petrunkeviteh wt echnique acquired, The 
lished the facts about str him its priceless 


for this research. 
termined that 
, used his palpi, 


mating methods of tarantulas, 
all spiders, one of the oddest phen 
nature, This took patience and years 


Not even Petrunkevitch, whose diagram 
drawing is shown above, knows why spi- 
ders have four pairs of eyes, each pai: 
with a different size of image end angle 
of vision. At right is close-up of @ bo- 
nana spider showing half of his quadru- 
ple equipment. Different species of spi- 
ders have their eyes in various locations 

Photo by Lee Passmore 


DUEL TO THE DEATH: WASP vs. SPIDER 
ae 
3 
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The beginning of a finish fight—no holds borred— 
between a tarantula ond his deadly enemy, the wasp. 

ject seems to hypnotize or terrorize the spider 
Photos by Lee 


or feelers, as auxiliary propagating instru- 
ments. In the female they were only feelers, 
then as now, Obviously, this evolutionary 
step had been taken even farther back in 
prehistoric time. 

Tt was Petrunkevitch who made the as- 
tonishing discovery that spiders see four 
different images at once, all of different 
sizes. The purpose of this he cannot 
imagine, but it is doubtless among the 
riddles he will keep on trying to solve 
through expert observation and microscopic 
study. His improvements in photomicrog- 
raphy, incidentally, are among his many 
contributions to science, and his techniques 


stinger into a soft spot at the base of leg 


are widely used by workers in many fields. 

The reason why Dr. Petrunkevitch can 
pick up a tarantula with impunity is that 
he knows which kinds to pick up and which 
to let alone. In all his years of handling 
spiders he has never once been bitten, which 
itself is pretty good evidence of his knowl- 
edge. He has observed them and photo- 
graphed them in Europe, the United States, 
the West Indies, Panama, and Mexico, He 
has had as many as 210 tarantulas in cap- 
tivity at one time, not counting several 
scorpions, black widows, and other spiders. 
‘The tarantulas living in this country are 
quite docile and will not bite except in self- 


CRAB SPIDER Ulett), reversing the above 
procedure, kills @ wasp much bigger thon itself, 
It creeps up near its victim s0 corefully that 
it is undetected until it makes the final leap 


BLACK WIDOW is commonly believed to make 
‘meal of its tiny mate ofter the honeymoon, 
but the doctor hax seen 13 males living peac 
fully in the some web at ence with the femal 
Photes hy George Elwood Jenks 
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defense. There is one mean scoundrel from 
Haiti that he will not pick up; it strikes at 
anything that comes near it. A tarantula 
bite, the doctor says, is not at all serious. 

‘Years of observation ‘have only increased 
the learned doctor's wonder at the marvel- 
ous things spiders do through pure instinct. 
‘Take, for instance, a baby spider, no bigger 
than a pinhead. When it is a few days old, 
it leaves its native haunts, riding high on a 
long strand of web that it spins for the 
purpose. Maybe it comes to earth a hundred 
miles away, then goes into hibernation until 
spring. Then, never having seen anything 
of the kind done before, it proceeds to build 


TRAP-DOOR SPIDER right) lifts the per- 
fectly fitted, camouflaged lid of her burrow to 
seize a bug and drag it home for dinner. The 
smooth wall of the nest is neatly lined with web 

Phot by Lee Passmore 
NIGHT HUNTER. fer stolking his prey ond 


kness, the jumping 


eyes, the largest of his four pairs 


Photo by Georne Elwood Jenks 


Wosp drags anesth 


be laid on its body ond the hole sealed up, 
19 @ supply of fresh meat for the wosp larva 


@ perfect web, measuring accurately the 
distance between strands, waits for food to 
drop into it, and knows how to wrap up 
and tie its victims. Suppose this is a female, 
sitting in her nest, waiting for her prey, 
springing out to devour it, be it insect, 
spider, or anything else edible. Along comes 
a male of her species, He touches a strand 
of the web with his foot and tugs gently at 
it, She does not attempt to eat him, but 
answers his messages by answering taps 
on the web, The telegraphic system goes 
on until the male is assured it is safe to enter. 

Another variety of male spider uses quite 
a different court- (Continued on page 209) 


Nineteen U. S. Inventions ,,.. 
That Changed the World ' 


YANKEE GENIUS has improved the lot of the whole hu- 
man family and altered the course of history. We asked 
Miles Henninger, patent lawyer and close student of 
American invention, fo name the U.S. patents that he 
considers most momentous in world progress. Eight of 
his choices are described here, and 11 more will be cov- 
ered in a later installment. Mr. Henninger is associated 
with the law firm of Lecher, Michael, Spohn & Best, of 
Milwaukee, Wis. His selection is based on material col- 
lected for an article in the Allis-Chalmers Electrical Review. 


1, THE GRAIN HARVESTER 1834 


CYRUS McCORMICK 
perfected the reaper 
after his father aban- 
doned experiments be- 
gun in 1816, McCormick 
had a grade-school edu- 
cation plus experience 
on his father’s farm and 
in his father’s sawmill, 
grist mill, and black- 
smith shop. When the 
father dropped its de- 
velopment, the reaper had a reel for press- 
ing grain against rotating knives; the cut 
grain fell on a platform from which it had 
to be raked by hand and then bound. Mc- 
Cormick made the cutter as a bar with 
sawlike teeth reciprocating in wire guards, 
and added a divider for separating the swath 
to be cut from the standing grain. 

Since the small eastern farms could not 
afford a machine costing even $50, McCor- 
mick went to the midwest with its large 
and level grain fields. Chicago was selected 
as the factory site, and business was begun 
with $25,000 invested by the then Mayor 
William Ogden. The first year 500 reapers 
were sold, and 1,500 in the year following, 
when McCormick bought back Ogden’s half 
share for $50,000. In 1851 he received the 
Grand Council medal at the London World's 
Fair because his machine was “worth the 
whole cost of the exposition” to the people 
of England. McCormick was honored as 
“having done more for agriculture than any 
other living man,” and a probate of his 
estate in 1884 showed that he had accumu- 
lated a fortune of $10,000,000. 
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2. THE COTTON GIN 


ELI WHITNEY was the 
son of a farmer at West- 
boro, Mass. In his fa- 
ther’s repair shop he 
showed mechanical ap- 
titude by hand-forging 
cutlery, nails, and 
ladies’ hatpins during 
the Revolution. He was 
educated in arts (Yale 
1792), and went to Sa- 
vannah, Ga., as a tutor. 

‘The problem of removing seeds from cot- 
ton faster than the prevailing rate of four 
pounds per day per worker challenged 
Whitney, and late in 1793 he produced a 
device including a hopper with spaced side 
bars and a rotating cylinder with teeth 
passing between the bars to pull out the 
cotton fibers while combing back the seeds. 
A rotating brush removed the cotton from 
the cylinder teeth. The cotton gin was so 
successful that everyone talked about it; 
the first model was stolen, and soon gins 
were being made by clever handy men. 
Whitney's invention was the means of in- 
creasing the annual cotton crop from the 
200,000 bales of 1791 to the 15,000,000 bales 
of today, and is the primary cause of cheap 
cotton cloth. A total of $90,000 was col- 
lected in royalties, but so much was spent 
for prosecuting infringements of his patents 
that the inventor had little left. By then, 
the market for gins was saturated, but 
Whitney made 100,000 muskets for the War 
Department by using special machine tools 
to make single interchangeable parts, thus 
introducing mass production. 


1794 
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3. THE SEWING MACHINE 


ELIAS HOWE was born in 1819 on a Spen- 
cer, Mass., farm where the equipment in- 
cluded a grist mill, a sawmill, and a shingle 
machine. Howe, handicapped by lameness, 
was apprenticed to a neighbor when 11 
years old. At 16 he went to the Lowell 
mills and then to Davis’ instrument and 
watch-repair shop in Cambridge. Here he 
got the idea that a machine for sewing 
cloth was needed and would be profitable. 

Years of work preceded the conception 
of two eye-pointed needles for making inter- 
locking loops, replacement of one needle by 
a shuttle, the need for a thread tensioner, 
and a cloth-holding and tensioning foot. 
Contests with the fastest seamstresses of 
the time showed that the machine sewed 
faster and made better seams, but still no 
sales were made, Attempts to exploit the 
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machine in England 
failed and resulted only 
in hardship to the in- 
ventor and his family. 
Isaac M. Singer saw 
the sewing machine and 
recognized that the dif- 
ficulty was its limita- 
tion to sewing only 
straight seams. Singer and his assistants 
added the overhanging needle arm, presser 
foot control of the cloth, and the foot 
treadle. Singer successfully exploited the 
invention. For some time, Howe received a 
royalty of $25 on each machine made in the 
United States, and in 1860 his patent was 
extended by Congress for seven years. His 
petition for a second extension acknowl- 
edged receipts of $1,185,000. 


THESE HELP TO FEED AND CLOTHE US 


C,H. MCCORMICK. 


4, THE AIRPLANE’ © 1906" 


THE WRIGHTS, 
Wilbur and Or- 
ville, with only 
high-school edu- 
cation and the 
mechanical ex- 
perience of a 
bicycle repair 
shop, studied 
previous glider 
findings and 
produced a pow- 
er-driven, man-carrying airplane. Their ex- 
periments reduced their problem to dis- 
covering a way of maintaining lateral 
balance and obtaining lateral and vertical 
steering. Their patent shows that the broth- 
ers added warpable wings or ailerons to the 
existing elevator and rudder. A powered 
machine was flown at Kittyhawk, N. C., on 
December 17, 1903, in the presence of only 
five persons and with negligible press notice. 
‘The Wrights offered the invention to the 
United States and British governments, but 
were turned down. The French Govern- 
ment ordered 30 machines when Wilbur 
flew 56 miles in 91% minutes, winning a 
prize of 20,000 francs. The French Academy 
of Sciences awarded the Wrights a gold 
medal; French patents were sold for $100,- 
000. Orville Wright's flight of 50 m.p.h. at 
Fort Myer, Va. to win a $25,000 bonus 
offered by the U.S. Army convinced the 
American Government that the airplane was 
a potential military weapon, 


5. THE AIR BRAKE 1869 


WESTINGHOUSE 
worked in his father’s 
shops for making farm 
implements, went to 
Union College for three 
months, and saw serv- 
ice as an assistant en- 
gineer in the U.S. Navy 
during the Civil War. 
‘That was his back- 
ground for invention. 
He invented a replacer 
for derailed railway cars, and this showed 
him the need for a braking system that 
would be an improvement on the hand 
brakes of the period. Young George, then 
aged 23, devised a brake operated by com- 
pressed air controlled by the engineer. His 
original patent was further improved by the 
triple valve that kept the system under 
pressure but set the brakes automatically 
when the pressure was interrupted. 
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6. OIL CRACKING: ©) 1913) 


WILLIAM BURTON, 
discoverer of a way to 
increase the yield of 
gasoline from oil, was 
employed by the Stand- 
ard Oil Co. of Indiana 
as its first chemist, and 
later became its presi- 
dent. After early at- 
tempts to get more 
gasoline from oil by the 
use of heat, reagents, 
or catalysts had proved unsatisfactory, 
Burton found that the combination of a 
735-degree F. temperature and 95 pounds’ 
Pressure per square inch produced the de- 
sired result. Crude oil was thus cracked 
into a lot of gasoline and a little coke. 


7. THE STEAMBOAT 1809 


ROBERT FULTON, 
while studying art in 
London, saw the steam 
engine invented by 
James Watt and began 
experimenting to prove 
that it could be adapted 
to the propulsion of 
boats. When he had 
solved the problems that 
had stumped previous 
inventors, he built the 
Clermont with the financial aid of Robert 
Livingston, ambassador to France. In 1807 
the steamboat made the 150 miles from New 
York to Albany in 32 hours. Fulton and his 
backer built 10 steamboats in eight years 
for service around New York. 
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8. VULCANIZED RUBBER 


CHARLES GOODYEAR 
took five years to dis- 
cover how to remove 
the surface stickiness 
of rubber, and eight 
years more to develop 
vulcanization against 
sensitivity to tempera- 
ture changes. He ac- 
cidentally found that 
rubber mixed with sul- 
phur and dropped on a 
hot stove was charred instead of melted, 
but it took him two years more to discover 
the degree of heat necessary for vulcaniza- 
tion, and how to apply it. He was jailed for 
debt many times and died owing $200,000. 
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THESE GAVE US MODERN TRANSPORTATION 
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MADE BY MAN—AND BETTER 
THAN NATURE 


So successful ore synthetic 
Now Sponges St seer es 


swabbing big guns to mop- 


G T ping @ surgeon's brow. Those 
row on Irees pe pee 
windows, scrubbing walls and 
floors, washing automobiles 


Made of cellulose from wood or cotton, synthetic 
product can sop up 20 times its weight in water. 


By VOLTA TORREY 
Photographs by WILLIAM W. MORRIS 


This is the age of cellulose as much as it keep your home as spotless as a Dutch 
is the age of iron and steel—Encyclopedia housewife’s kitchen. 
Britannica, The chemists who created these substi- 
tutes for the skeletons of oceanic creatures 
'PONGES made from trees are outdrink- contend that for most purposes the imita- 
ing the Old Soaks of the sea. Synthetic tions are better than the real things. Syn- 
sponges have been used during the war for thetic sponges float, have no odor, and will 
such various jobs as swabbing big guns, suck up 20 times their weight of water. 
removing sweat from surgeons’ brows, 
drying photographic film, and putting 
paint on women’s legs in place of silk 
stockings. After the war, these cellu- 
lose sponges also will make it easier to 


HOW THE NEW SPONGES 
ARE GIVEN THEIR PORES 


Salt crystals that ore added to the sponge 
mix and then dissolved out during the cook- 
jing (see diagram on opposite page) pro- 
duce pores of the desired size in a sponge. 
Crystals ranging from rock-candy size to fine 
powder (lower right) respectively produce o 
stondard-port employed in 


pore sponge such as is used on photographic 
film. All are said to be tougher ond more 
absorbent than similar ones made by nature 


132 


‘They last longer than most 
natural sponges, can be cut 
to any size and shape, and 
may be used for a greater 
variety of purposes. 

In 1938, the divers and 
fishermen off Florida, 
Cuba, and the Bahamas, 
and in the Mediterranean, 
brought up about 2,000,000 
pounds of natural sponges 
worth $2,500,000. Then a 
strange disease depopu- 
lated the great sponge 
beds (P.S.M., Sept. '42, 
p. 122). ‘The war further 
curtailed this ancient in- 
dustry, and there was a 
serious shortage of 
sponges. It was overcome 
by means of new chemical 
formulas for turning vege- 
table matter into spongy 
stuff. 

This material is cellu- 
lose, which may be made 
from either wood or cot- 
ton. It sops up water more 
greedily than the protein 
in the framework of a 
thirsty natural sponge. It 
can be made into more 
uniform substances than 
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can be grown in the restless 
ocean currents. And the 
shape, texture, and size of the 
holes in this material may be 
predetermined scientifically 
to suit the use to which the 
synthetic sponge is to be put. 
Hence, although men have 
not made as many thousands 
of different kinds of sponges 
as nature has produced, the 
chemists have created syn- 
thetics that have more de- 
sirable qualities than the kind 
that grows in the sea. 
Cellulose is produced in 
pulp mills and sent to the 
sponge factory in flat, white 
sheets that resemble big 
pieces of blotting paper. 
‘These sheets are soaked and 
squeezed in a caustic or lye 
solution, then ground into 
white crumbs. By churning 
and mixing these crumbs 
with carbon bisulphide, and 
dissolving this material in 
water and mild alkali, vis- 
cose is obtained. It is a 
gooey, amber-colored liquid 
that looks like thick molasses, 
and may be used to make 
rayon, cellophane, and nu- 
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JACK - OF - ALL - TRADES 


HOUSEWIVES find the new cleoning 
sponges hold more water, can be easily 
wrung out merely by 


CAR-WASHING sponge, with skin on 
ide which can be used as a chamois, 
lies on roll of cellulose. Below, roll of 
this type of sponge is seen being cut 


MAKE-UP, such as the leg paint DESK SPONGES for wetting stick 
women ute in place of stockings, have a skin on their sides which per- 
goes on quickly ond evenly with mits them to be removed and used with- 

one of the new small-pore sponges out handler getting his hands too wet 1 


VISCOSE, SALT, AND HAIRS 


merous plastics as well as sponges. 
The only other ingredient of a syn- 
thetic sponge is vegetable fiber, which 
is run through a shredder where it is 
chopped into tiny hairs to be mixed 
with the viscose. Without these hairs, 
the sponges would be like bricks made 
without straw. The fiber is the binding 
agent that holds the cellulose together. 
‘The process of manufacturing syn- 
thetic sponges both begins and ends 
with nothing but cellulose and fiber. 
But something else is needed to create 
the pores, which is the most difficult 
part of the business. Salt crystals that 
dissolve and disappear produce the de- 
sired holes. These salt crystals look 
like yellow cough drops, and are simply 
dumped into the mixing machine with 
the viscose and fiber hairs. 
genre paalipiymocmey Ata ainet, Dai De 1 A.grect blob of gooey, amber-colored viscose goos 
mixed, however, with much care and into the mixer. It is produced by adding carbon bisul- 
precision. The machine is not simply phide to cellulose, dissolving in water and mild alkali 
permitted to run for so many minutes 
or seconds; instead, its blades are al- 
lowed to make only a certain number 
of revolutions to mix the three ma. 
terials. Then the mixture is promptly 
dumped into molding cans. 
| ‘These steel containers are lowered 
into a steaming chemical bath that 
| contains a hot salt solution. This cook- 
ing both hardens the viscose and dis- 
solves the salt crystals so that they 
leave cavities throughout the sub- 
stance. The salt drains out through 
little holes in the bottoms of the cans. 
When finally lifted out of the boilers, 
each mold contains a dirty-looking, 
greenish cake of stuff that needs only 


into the boiling bath of chemicals. 


‘ing this port of the process thot the salt 
crystals drain off to leave pores throughout the sponges 


134 


to be cleaned and dried to be used as a 
sponge. 

‘These blocks are washed with pure water 
and further cleansed with chemicals until 
they become a bright yellow. This cleaning 
is similar to that which is necessary when 
natural sponges are taken from the sea. 
The sponge blocks then are placed in a 
whirling centrifuge, after which they are 
further dried in ovens until they become a 
pale yellow. The whole process takes about 
10 days. 

The size of the holes in the synthetic 
sponge may be varied by changing the size 
of the salt crystals and the length of the 
fiber hairs placed in the sponge mix. For 
applying make-up, a woman may want a 
sponge with very fine pores. For bathing, 
one with larger pores may be preferred. 
And for scrubbing a floor, a sponge with 
big pores may be 


GANG UP TO BEAT THE PRODUCT OF MARINE ANIMALS— 


Salt crystals, chopped and sorted for 
| Spahr cupert, the mix Loter 3 
dissolved, they will leave holes in sponges 


5 Alter being token from the cans, blocks ore 
washed thoroughly, put in centrifuge (below) to 
remove moisture, and then in ovens for further drying 


sponges their 
contents are leveled off fluth with tops of the cans 


UNUSUALLY ABSORBENT, the synthetic 
sponge will hold up to 20 times its weight in 
water. When wet, it swells up to three times its 
normal size, as seen above. When dry, it can be 
compressed to one thied normal size fo conserve 
space in shipping. Specially treated sponges soak 
up only gasoline for jon on warplanes 


into cooking cans which 
icklike shape. When cons a! 


6 The sponge blocks ore now cut to size and 
shape. Note knobs, formed by holes through 
which salt crystals drained from cooking cans 


By ERIC SLOANE 


OW that the weather is no longer a mili- 

tary secret, many American newspa- 
persdhave resumed the practice of publishing 
the daily maps prepared by the Weather 
Bureau. If your local paper provides this 
service, you have before you a picture that 
shows Weather conditions for the nation as 
a whole and what is ahead for your own 
locality — provided you can interpret its 
meaning. 

One of the first things you notice about a 
weather map is an arrangement of lines re- 
sembling contours. The resemblance is 
more than superficial, for these “isobars,” 
passing through points of equal barometric 
pressure, mark the outlines of mountains 
and valleys of air. Isobars encircling an 
area marked “high” define the slopes of a 
mountain; around a “low” area, they show 
the slopes of a valley. Where they are far 
apart, the slope is gradual; when they are 
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close together, it is steep. At one end of 
each isobar, the pressure is indicated in 
inches of mercury; at the other, in millibars, 

Another key feature in this war map of 
the elements is the marking of “fronts,” 
showing the skirmish lines of invading 
masses of air. There are four kinds of 
fronts: cold, warm, stationary, and oc- 
cluded. Each is represented by a different 
kind of line, and each means a different 
kind of weather, as illustrated on the op- 
posite page. 

Arrows represent wind, moving clockwise 
around “highs” and counterclockwise around 
“lows.” Where isobars are close together, 
winds will be high. Since weather moves 
generally eastward at regular speed, you 
can easily tell from a study of the map 
what's coming in the next few days. 

Weather maps have changed somewhat 
since before the wartime ban. The marking 
of the fronts is a significant addition. The 
velocity scale on wind arrows is now omitted. 


The typical weather map at 
the right contains all the 
aymbols commonly used in 

"¢ official Weather Bureau 
maps published in mony news- 
popers. What these symbole 
represent, ond what they 
meon in terms of weather, 
is shown in the drowings. By 
applying these rules to. your 


This drawing illustrates in 
grophic fashion the meaning 
of the isobors os contour 
lines marking the slopes of 
mountains ond volleys of air. 
You can visualize fluid 

folling clockwise down the 
mountains ond swirling i 

the valleys counterclockwise 


Drowings by the Author 
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FRONTS ARE FACES OF AIR MASSES 
= SS ye 
a) 


—N* 


A STAY JONAS u FRONT (#y*¥-2) DOES 
NOT ADVANCE 


Low wind) 
(Lona Raw, 


AHIGH ISA 
MOUNTAIN” 
OFAIR 


AN OCCLUDED FRONT Verrery 1S 
WHERE COLD OVERTAKES WARM AIR_ 


ap: ‘faph WIND Hon pee HIGH 
=< INTO Low 


CO 


‘CLOCKWISE COUNTERCLOCKWISE! 


uvi1ndod 


241 end t 
NO. 5 MISSING 


Just a glance is necessary to show you 
that, since the red stripe is broken, 
© copy is missing from the above file 
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New Popular Science Visual Filing Aid 


GINNING with this issue, a broad red 

stripe will appear on the back of each 
copy of P.S.M. When 12 consecutive issues, 
January through December, are stacked to- 
gether in their proper sequence, the stripes 


will form an unbroken diagonal line across 
all the issues. This is done so you can check 
the completeness of your file at a glance 
and so you can easily spot the place where a 
copy goes when you are replacing it, 


COMPLETE RELAXATION is possible in 
this reclining chair of tubular steel fash- 
foned after a Le Corbusier design. The 
trick that brings refreshing rest lies in 
raising the feet higher than the head 
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——\, What’s New in 


| 
NUTE f threads. The yarn, available in 
} two household-size packages, is 
Fer pusene disposed of after use, eliminating 


Modern Living \ 


JUST A BUTTONHOLE in one corner will 
keep a napkin from sliding off a diner's lap. 
‘The idea is contributed by Willard Davis, of 
the Hotel and Restaurant Nev 


4 ue 


COMPACT COLLAPSIBLE CUPS for use 
on picnics and while traveling are now 
made entirely of plastic by Plastic 
Molded Products, Inc., of Los Angeles. 
‘They don’t leak when pulled open. 


LIGHTWEIGHT PITCHERS, cups, and 
other pieces in modern design come in 
durable, economical ware for the double 
purpose of use in both the kitchen and 
dining room. Cups fit into each other to 
save storage space. 


DUSTING AND POLISHING are 
done with a new material—a 
handful of absorbent white cotton 


HOUSEHOLD the washing of soiled cloths. It is 
genta Polish, | made by Kauders-Steuber Com- 
fs pany, of Chicago. 


COLORED PLASTICS are em- 
ployed in the manufacture of 
bathroom fixtures, including a 
soap dish, a tumbler holder, and 
a soap-dish holder with a remov- 
able dish. The plastic used is 
Tenite. E. B. Kingman Co., of 
Leominster, Mass., now turns out 
the fixtures for Navy yards. 
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Gus 


Seranlbled Prausmisotou 


By MARTIN BUNN 


OC HOCKENJOSS lives in a fine old 
farmhouse that his great-great-grand- 
father built on land that is now part 

of a swanky district on the edge of our 

town, But there's nothing swanky about 

Doe. He's rough and ready in appearance 

and brusque and salty in speech; he often 

says he hates folks who put on airs, and he 

refers to himself as a “hoss doctor.” As a 

matter of fact, he’s a top-flight veterinarian 

who is as good with pampered Pomeranians 

as he is with colicky cows, and he has a 

practice that keeps him hustling. 

Something went wrong with Doc's car 
one night shortly after Stan Hicks had 
started working for Gus. He was called out 
into the country to attend a sick horse, and 
the job turned out to be a long one. It was 
wet, and along toward midnight it got cold. 
‘The farmer produced a quart of applejack 
and, by the time the horse was out of dan- 
ger, he and Doc had emptied it and made a 
good start on another. 

Doc got home at 5 A.M. feeling a little 
the worse for wear, but he did something that 
he never forgets no matter how tired—he 
turned his car around and backed it into the 
barn so that if he should get a hurry call it 
would be headed right and ready to roll. 
‘Just then the applejack got in its dirty work, 


“Towing her loosened up the gears, all right," Stan told him 


| 


of 
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and Doc backed into the wall good and 
hard. He jerked and cussed at the gear- 
shift for a few minutes, trying to get it out 
of reverse, but he couldn't budge it. So he 
went into the house, left a note for his wife 
asking her to phone Gus to come first thing 
in the morning, and then he went to bed. 

Stan got to his house about 9 A.M. Doc, 
still sleepy, looked out the window. He saw 
Stan go into the barn and then come out, get 
into the wrecker, and back it in. 

“That blame young fool," Doc muttered. 
“How does he expect to tow that car front- 
end first when it's stuck in reverse?” 

With that he threw on some clothes and 
hurried out to the barn. He was just in 
time to hear Stan start up the wrecker; and 
then it happened—from the innards of Doc's 
bus there came a weird banshee shriek and 
the clatter of disintegrating mechanism, but 
the wheels began to turn. 

Stan looked up and saw Doc standing 
near the doorway, agony in his face, He 
grinned triumphantly. “Towing her loosened 
up the gears, all right, mister,” he said with 
all the cocksureness of youth. “I'll have 
your bus back in an hour or so.” And he 
drove on out before Doc could regain his 
speech. 

He was still in this satisfied frame of 
mind when he pulled into the Model Garage 
some 20 minutes later and Gus asked: “Well, 
what's the matter with that one?” 

“I dunno,” Stan said. “Nothin’ 
now, I guess, but I thought I'd 
better bring her in so we could 
look her over. That old hick 
backed her into the barn wall, 
and she stuck in reverse. I 
couldn't shift her, so I hooked on 
the wrecker and gave her a yank. 
‘That freed the gears, all right.” 

Gus felt a cold sweat on his 
forehead. “You—you what!" he 
stammered. 

“Want me to check her, or 
would you rather do it?” Stan 
went on cheerily. 

Gus thought of several things 
to say, but he held them. “I'll do 
it,” he told Stan grimly. “There's 
a greasing job over there that 
you'd better get busy with.” 

His worst fears were realized 
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Doe 


jged across the street and hid 


when he went to work. He found that the 
complicated automatic-transmission mecha- 
nism had been ripped to pieces, with many 
of the small gears ruined, and he knew 
some of them would be hard to replace. 
Sadly he went into the office, called Doc 
Hockenjoss, and told him it would be sev- 
eral days before he could have his car. 

“That lunkhead you sent here said I could 
have it in an hour,” Doc roared at him. 

“He's an optimist," Gus said. “I'm not. 
If you'll come in Friday, I'll try to have it 
ready. You'll have to use your wife's car 
until then, or I'll lend you mine.” 

‘Then he hung up and went back to the 
shop. There he found Stan gazing at the 
scrambled mechanism of the automatic 
transmission. 

“What's the matter with it, boss?” Stan 
asked innocently. 

“We won't go into that now,” Gus said. 
“But here's something to remember: Never 
use force trying to make any part of a car 
work, Get me?” 

“Sure, boss, I get you,” Stan replied in a 
subdued voice, and went back to his greas- 
ing. 

Gus had to make a trip down to the city 
to locate some of the gears and other parts 
that Stan had ruined, but he succeeded in 
rounding them up, and when Doc came in 
for his car on Friday he had it ready. 

“What happened?" Doc asked, and when 
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elf behind o parked cor so he could see and hear what went on 


Gus told him, he whistled. “What's it going 
to cost?” 

Gus had been checking the jobber's bill 
for the new gears. He passed it over. 

Doc took one look and hit the ceiling. 
“What!” he yelled. “Derned close to $100. 
I won't pay that!" 

“Keep your shirt on,” Gus advised him, 
“You asked what it was going to cost, not 
who was going to pay. Stan didn’t know his 
ob, so the loss is on the house." 

“Well, that's fair enough,” Doc admitted. 
“Tell you what, Gus—next time you get 
sick, call me. I'won't charge you a cent.” 


OC HOCKENJOSS is a vindictive cuss— 

when he dislikes anyone, he dislikes for 
Keeps. And at the head of his blacklist is 
‘Mrs. C. Sherman Landsmoore. She's an an- 
gular woman with loads of money and a 
vitriolic tongue, and she holds office in every 
woman's club and uplift organization in 
the county. 

She and Doc speak—usually sarcastically 
—when they meet, but they make no bones 
about heartily detesting each other. Mrs. 
Landsmoore always refers to Doc as “that 
awful, awful man,” and he has been heard 
to call her “that long-toothed mare.” 

Down on Main Street one afternoon not 
long ago, Doc saw Mrs. Landsmoore nose 
her convertible into an angle-parking space. 
‘When he came out of a store a little later, 
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he saw her still in the car, racing the engine 
and yanking at the gearshift. Realizing 
that she was in difficulty, he went over to 
enjoy himself. 

‘Havin’ trouble, Mrs, Landsmoore?” he 
asked. 

“Yes, I am having trouble!” she snapped. 
“My gears won't shift. But there is no use 
asking your advice.” 

“Well, now,” Doc said with fake geniality. 
“I don't know much about automobiles, and 
that’s a fact. But a while back I had ex- 
actly the same trouble you're havin’, and a 
smart young feller from the Model Garage 
got my gearshift free in a wink. If I were 
you I'd get the same feller down here—Stan 
Hicks is his name. And lots of luck to you.” 

Grinning, Doc hurried across the street to 
the Park House lobby where he could keep 
Mrs. Landsmoore under observation. For 
another few minutes she continued to tug 
and yank at the gearshift; then she got out 


of the car, flounced across the sidewalk, 
and disappeared into a drugstore. 
“She's going to phone!” Doc almost 


shouted. “Oh, boy!” 

A few minutes later he saw her come out, 
go back to her car, and switch off the engine. 
A quarter of an hour passed. Then the 
Model Garage wrecker came along, Stan 
Hicks driving it. Mrs. Landsmoore flagged 
him down, and Doc dodged across the street 
and hid himself behind a parked car where 
he could see and hear what went on. 

“Yeah, I'm Stan Hicks,” the grease mon- 
key was saying. “But how come you called 
me? Nobody else ever has!” 

“You were highly recommended by Dr. 
Hockenjoss,” Mrs. Landsmoore told him. 
“The gearshift of my car is stuck somehow, 
and he told me that he had experienced the 
same difficulty and that you had—er—ob- 
viated it in a—a wink, I think, was his ex- 
pression.” 

Most of the color drained out of Stan's 


ruddy cheeks. “Stuck gearshift . . . Doc 
Hockenjoss . . .” he gasped. 
GUS SAYS: 


In spite of all warning, lots of folks 
‘are driving as if they can get a new 
car any time they want it. They had 
better continue their war-born conser- 
vation well into peace, though, for 
when the new cars do come, there 
won't be enough to go around for 
some time. 
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“Young man,” Mrs. Landsmoore com- 
manded, “stop muttering and do some- 
thing! 

“Lady,” Stan told her earnestly, 
wouldn't touch your car for $1,000 cash. 

Mrs. Landsmoore's temper slipped the 
leash. “Don’t you dare be impertinent to 
me!” she shrilled. “You fix my car the same 
way you fixed Dr. Hockenjoss's—and do it 
immediately!” 

“Lady,” Stan repeated, 
wouldn't touch—” 

“That'll do, Stan,” Gus Wilson said. He 
had been driving along Main Street and, 
seeing Stan and the wrecker, had stopped 
to lend a hand if one were needed. “What's 
this all about?” 

Mrs. Landsmoore told him—and how! 

Gus looked at Stan. “Well,” he asked, 
“why don’t you fix Mrs. Landsmoore's gear- 
shift? You know how.” 

“Huh?” Stan gasped. “You mean fix it 
the same way I did Doc Hockenjoss's?” 

Gus grinned. “There's an easier way— 
and it’s less expensive, too,” he said. “Ja: 
up a rear wheel, and then start the engine. 

Stan jacked up one rear wheel and started 
the engine as told. 

“Now shift into neutral,” Gus went on. 
‘The gears shifted sweetly. 

“There you are, Mrs. Landsmoore,” Gus 
said politely. “You won't have any further 
difficulty, I'm sure... The charges? Oh, 
we'll send you a statement.” 


“I told you 1 


HEN Gus got back to the shop, he found 
Stan waiting and looking injured. 

‘All right, kid,” Gus said. “You did all 
right. First chance I get we'll take an au- 
tomatic transmission apart so you can see 
how it works. Until then, here's enough to 
go on with: Some automatic transmissions 
stick in gear when a car is backed hard 
against a wall or driven head on into a curb. 
Once in a while they even stick in high gear 
when a car is climbing a steep hill. 

“If they stick while the car is where it 
can’t be moved a foot or so in the direction 
it was going, lack of centrifugal action in 
the transmission prevents the gears from 
being shifted. Trying to force them by rock- 
ing or pushing is dangerous. If you push or 
pull the wrong way, you're likely to ruin 
some of the delicate gears in the automatic- 
transmission unit—the way you did when 
you towed Doc's car. The only safe remedy 
is to jack up a rear wheel and start the en- 
gine. Then you can shift without trouble.” 

“O.K,, boss,” Stan said. “I'll remember 
that ... But why the heck did Doc recom- 
mend me to that dame?” 

Gus laughed. 

“Don't get a swelled head about that,” he 
advised. “It was no way to treat a lady.” 
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IDEAS FOR MOTORISTS 


MASKED WITH rowing 
RUBBER CEMENT /g>= Disiins by: 
It 


an 
in) 
WAL 
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] MASKING CHROMIUM TRIM on your 

car in preparation for a paint job may 
be difficult with the customary tape. Some 
of the brightwork may be hard to reach, and 
some may be so narrow as to make tape 
awkward to handle. Paint these places— 
or all the trim, if you like—with ordinary 
rubber cement. This material peels off eas- 
ily along with paint sprayed on it—J. J. B. 


2 YOUR BATTERY HYDROMETER can be 

kept in your garage without danger of 
breakage if you enclose it in a short length 
of discarded radiator hose. Nail the hi 
by one end to a stud, letting the upper part 
project at an angle, as shown in the draw- 
ing, and insert the hydrometer.—A. H. W. 


3 AUTOMATIC EXTINGUISHING of cig- 

arettes, instead of letting them smolder 
in the bottom of the ash receptacle on your 
dash, is possible with the addition of a short 
PIECE OF metal tube the diameter of a cigarette. 
INNER TUBE Drill the extinguishing bar in the ash re- 
ceptacle for a tight fit, flare the upper end 
of the tube, and press the tube into the hole. 
A lighted cigarette inserted in the tube will 
go out. It will be pushed into the ash recep- 
tacle when the next butt is inserted—K. M. 


4 REGISTRATION PAPERS and road maps 

can be kept conveniently away from 
other items when held at the top of a glove 
compartment by a piece of old inner tube. 
Slot the fiber top of the compartment, slip 
the doubled end of the tubing through, and 
hold it with a nail as shown.—W. F. J. 
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By HAL BORLAND 


MONG wartime production 
triumphs, America’s high- 
octane gasoline output 

Stands in the top rank, In less 
than four years the improvement 
in aviation fuels, and in engines to 
use them, doubled the bomb ca- 
pacity of our planes, lifted their 
ceilings above 40,000 feet, added 
tremendously to their range and 
speed, and materially reduced their 
takeoff runs. Whereas seven years 
ago we were producing only about 
800 barrels of 100-octane fuel a 
day, we are now supplying not 
only our own tremendous air forces 
but helping to fuel the air fleets of 
all our allies. Along with produc- 
tion, research has swept ahead. If 
it were needed, we could now blend 
in quantity a fuel twice as power- 
ful as 100-octane gasoline; and we 
are now making, for limited blend- 
ing and further research, a fuel 
called Triptane that's rated four 
times as powerful as present stand- 
ard aviation gasoline. 

‘What will these achievements 
mean to the motorist in the peace- 
time years ahead? Better fuels, 
obviously, blended to his special 
needs and reasonably priced. Bet- 
ter fuels will bring better engines, 
smaller, lighter, more economical 

smoother in operation, Compres- 


Built like @ huge steel ball to withstand pressure, this tank 
holds the volatile hydrocarbons used in high-octane gasoline 


FLOW CHART SHOWING THE MAJOR STEPS 
IN THE PRODUCTION OF AVIATION FUEL 


sion ratios will rise and cooling syster 
will be improved. Small, air-cooled, air- 
plane-type engines may power some cars, 
Fuel injection and supercharging may be 
used on truck and bus engines, though 
probably not on mass-production cars. But 
the changes will be gradual, not abrupt; 
and all signs point to the use of gasoline as 
fuel for most of our cars for years to come. 

Engines and fuels have always developed 
along parallel lines, You can't get miracu- 
lous performance from a 1940 car simply 
by putting 100-octane fuel in its tank; nor 
can you adequately power a Thunderbolt 
with the 75-octane automobile gasoline of 
1940. The fuel must fit the engine. 

‘A gasoline engine gets its power from the 
controlled combustion of its fuel mixture 
between the piston and the cylinder head. 
If the fuel is suited to its compression ratio, 
the explosion travels like a wave of flame 
from the spark plug toward the piston, 
building up pressure as it travels. The 
more the fuel is compressed, and the more 
fuel there is under compression, the more 
powerful the explosion; hence the high- 
compression engine. But under high com- 
pression the fuel farthest from the spark 
plug tends to explode ahead of its turn in 
a violent detonation which wracks the en- 
gine instead of giving useful power. What 
happens is that the flame front boosts the 
already high pressure and temperature to 
which the unburned fuel is subjected, until 
finally it detonates—producing the familiar, 
wasteful, and—in airplane engines—danger- 
ous knock, 

‘The late Dr. Thomas Midgley discovered 


in 1922 that the adding of a little tetraethyl 
lead to gasoline greatly reduced its tendency 
to detonate, This spurred research in pe- 
troleum chemistry, and in 1926 Dr. Graham 
Edgar turned up a pure hydrocarbon called 
iso-octane which would not detonate in the 
highest-compression engines then available. 
Iso-octane was then too expensive to use 
even as a blending agent, but the engineers 
used it to establish the octane scale for 
rating gasoline. The scale was an arbitrary 
range between iso-octane, rated at 100, and 
normal heptane, which knocked under al- 
most any condition and was rated at 0. The 
68 to 70-octane gasoline you get at the fill- 
ing station today performs about the same 
as a mixture of 70 percent iso-octane and 
30 percent normal heptane would perform, 

Edgar's iso-octane discovery was one of 
a whole series of findings. Crude oils con- 
tain many different combinations of hy- 
drogen and carbon, known chemically as 
hydrocarbons. Only a few of them give high 
power and antiknock performance in an 
internal combustion engine, but the chemists 
and engineers found ways to change scores 
of undesirable hydrocarbons into those they 
needed. Using heat, pressure, and catalysts, 
they developed such basic processes as these: 

Hydrogenation (1928) which adds hydro- 
gen atoms to hydrocarbon molecules. Hy- 
drogenation made possible the commercial 
production of synthetic iso-octane as a 
blending agent. 

Catalytic cracking (1936) which breaks 
down big, heavy-oil molecules into smaller 
gasoline molecules. This improved cracking 
process materially increased the yield of 


100 
OCTANE 
GASOLINE 


gasoline coming from a barrel of crude oil. 

Alkylation (1938) which combines two 
different types of hydrocarbons into a new 
type. Alkylation provided a more efficient 
means of making synthetic iso-octane and 
other blending agents. 

Isomerization (1940) which rearranges 
the atoms in a hydrocarbon molecule. By 
isomerization, butane and other unsuitable 
refinery gases are converted into raw ma- 
terials for iso-octane. 

With their new knowledge and processes, 
the oil men were now making engine fuels 
to order, much as a pharmacist might make 
up a prescription. They were taking what 
they needed from various types of crude oil, 
blending them in exact proportions, adding 
tetraethyl lead, and producing a new kind 
of gasoline. When war came and we needed 
‘a superfuel for our planes, they produced it. 


Elaborate test cells like this hove 
in blend- 


aided petroleum engineers 
ing high-performance a 
At right, an eng} 

in a cell havine 16" con: 
for protection in destructive tests. 
Above, an engine is readied for a run 
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Many of their blending agents were ex- 
pensive to produce, and about a third more 
crude oil is needed to make the same quan- 
tity of 100-octane gasoline as of 80-octane 
fuel, but for military use cost is a secondary 
factor; performance comes first. One typical 
aviation fuel blend, contents and percent- 
ages approximate, follows: 


Catalytic-cracked gasoline, 


80-82 octane 54% 
Isopentane, 90 octane 8% 
(alkylate), 92-95 octane 30% 

omatic), 100 octane 8% 


‘Tetraethyl lead, 4.6 cc. per gal. 

The lead boosts the performance of all 
agents in the blend and gives the finished 
fuel approximately 100-octane rating. The 
alkylate is used for good lean-mixture 
properties, the aromatic for rich-mixture 
performance such as on the takeoff, the 
isopentane for high vapor pressure or 
easy starting. This fuel blend costs 
about 4 cents a gallon more to make 
than a 90-octane blend, 5 cents more 
than an 85-octane fuel. For peacetime 
aviation it might not justify its extra 
cost because it is only about 5 percent 
more efficient than 90-octane fuel for 
cruising. Its military value les in 
extra power output at high speed and 
under heavy load. 

One cost factor is the use of aro- 
matics. Aromatic hydrocarbons oc- 
cur in many forms in nature. One 
form occurs in camphor, another in 


cloves; hence the name 
aromatic. Other forms 
occur as benzene and 
toluene, found in coal 
tar and some petroleums, 
chiefly those from the 
East Indies. Once re- 
covered chiefly from coke 
gases, benzene and tolu- 
ene can now be synthe- 
sized from domestic pe- 
troleum. But the process 
is costly, and we need 
toluene to make explo- 
sives, benzene to make 
artificial rubber. No 
great quantity of the 
aromatics is left for 
gasoline, to which they 
do almost magical things. 
Postwar research may 
find new wonders in the 
field of aromatic hydro- 
carbons. 

‘The various basic proc- 
esses for making gaso- 
line from crude oil vary 
in cost and efficiency. 
‘The cheapest is ordinary 
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heat-and-pressure crack- 
ing, which for years pro- 
duced the bulk of the 
motorist's fuel. It pro- | 
duces about 45 barrels of 
gasoline from 100 barrels 
of crude. Catalytic crack- 
ing combined with poly- 
merization costs more 
but produces 65 or 70 
barrels from the some 
amount of crude. Hydro- 
genation and alkylation 
cost still more but pro- 
duce as much as 110 bar- 
rels of gasoline from 100 
barrels of crude. 

‘The end of the war will 
find the petroleum in- 
dustry equipped to pro- 
duce considerably more | 
alkylate than is needed 
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for postwar aviation 
gasoline, Plants now pro- 
ducing aromatics for rubber and explosives 
will probably be available. War-accelerated 
research undoubtedly will offer improved 
processes for making automotive gasoline. 
But it won't be high-octane gasoline, 100- 
octane or better. Such fuel is no more 
efficient, and may be even less efficient, in 
moderate-compression engines than 85 or 
90-octane fuel. The latest engines on the 
road today, in 1942-model cars, have a com- 
pression ratio of only about 6.75 to 1, well 
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below aircraft-engine ratios. Any sharp in- 
crease in compression ratios for automobile 
engines will call for redesigned engines with 
stronger pistons, rods, and crankshafts, bet- 
ter bearings and valves, better cooling of 
both oil and coolant, and probably a new 
ignition system, These changes will be 
made, but not overnight. 

Tests have been made on conventional 
engines with jacked-up compression. Com- 
pressions above 8 to 1 caused L-head en- 
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gines to fail, with cracked pistons, 
broken crankshafts, excessive valve 
and cylinder wear. Overhead-valve 
engines worked at compressions as 
high as 10 to 1 and when properly 
geared for high-speed performance 
showed economy with 95-octane fuel. 
A modified Buick, engine modifica- 
tions unspecified, ran 40 miles to the 
gallon on 100-octane fuel. 

Engineers have learned a great 
deal about engine performance dur- 
ing the war. But changes will come 
only by degrees. Competition, par- 
ticularly from newcomers in the 
automotive field, will accelerate 
change, and older companies will 
have to keep pace. Nevertheless, it 
is now taken for granted that the 
first postwar models will be sub- 
stantially the same as those of 1942. 

Stronger, lighter alloys will be 
used, not only in the engines but 
thoughout the cars of tomorrow; but 
car sizes probably will not be much 
reduced. We like our cars comfort- 
ably spacious. Smaller engines may 
be used, As compression ratios rise, 
engines will be more compact; the 
extreme strain on the crankshaft 
may rule out long engines such as 
the straight eight. We may have 
sealed cooling systems using new 
coolants, Some form of radiation 
cooling for the oil will come, because 
high compressions develop greater heat and 
oil coolers are an efficient way of con- 
trolling it. 

Aircraft experience will lead to better 
valves, bearings, and piston rings. Better 
ignition will come; it has been suggested 
that vacuum tubes may replace our pres- 
ent distributors, The combustion chamber 
probably will be redesigned to minimize 
preignition, Automatic transmissions un- 
doubtedly will receive a good deal of at- 
tention, particularly if they can be designed 
to use the greater economy and power of 
high engine speeds. 

There seems little likelihood that other 
fuels will replace gasoline in the immediate 
future. The Diesel engine has made a place 
for itself in heavy-duty operation, but it is 
still too heavy and finicky for pleasure-car 
use. Alcohol never was a satisfactory or 
efficient fuel for internal-combustion en- 
gines. The various gases used in European 
cars are cumbersome to handle and in- 
efficient; anyway, the best of them can now 
be converted, by the refiners’ magic, into 
elements of blended gasoline, which still 
packs more power into a smail space than 
any other reasonably priced fuel known, 

Public acceptance probably stands at the 
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This pipe moze symbolizes the intricacy of a modern refinery 


head of any list of factors which will in- 
fluence the speed and degree of change in 
postwar automobiles. New engines must be 
simple and highly dependable. They must 
be economical, for mass sales. First cost as 
well as upkeep will be an important factor. 
This will limit “gadgetry” and, to some 
extent, the use of expensive new materials. 

Finally, there will be the pressure of the 
fuel makers, whose visions of the future 
automobile are already more advanced than 
those of the motor makers. They have a 
superpremium fuel and they tend to think 
of the immediate future in terms of the 
superengines in our war planes. The motor 
men are thinking in terms of the automotive 
engines they know so well, and of the public 
which will be buying and driving tomorrow's 
cars. They think in terms of consumer ac- 
ceptance and mass production. Somewhere 
between these two sets of visions lie our 
postwar automobites. 

‘They will be new cars, better, lighter, 
more efficient cars. But they will not be 
P-51's roaring down highways on four 
wheels at 125 miles an hour. And they will 
be burning gasoline blended and leaded to 
around 90-octane, perhaps as high as 95 in 
another ten years. 
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Rollicking Barrel-Rolling Game Has Novel Scoring Action 


‘Wirt half of an empty cereal box 
and a few pieces of wood, you. can 
build a game that will be a barrel of 
fun. Cut out a %” thick hardwood 
disk to weight the bottom of the box, 
and cut out a celluloid top. Paint the 
box with staves and hoops to resemble 
a barrel, using a bright color for the 
inside. Then cut two scoring cubes of 
hardwood, bevel the edges, and number the 
sides from one to six, or buy a large pair of 
dice, Put them in the “barrel” and cement 
on the celluloid top. 

‘To play, lay the barrel on the starting 
strip and let it roll down the board so it will 


strike the peg and be thrown upright. 
Count as a score the numbers showing on 
the tops of the cubes. Each player has three 
rolls, He scores double for any in which 


the barrel stops in the circle, The highest 
total score wins.—MYRON FLEISHMAN, 


Disk Propeller of Celluloid Appears to Spin on Model Plane 


SCALE model planes of the solid type gain a 
more realistic appearance when fitted with cellu- 
loid-disk propellers that seem to be whirling. 
Seribe with dividers on medium-weight celluloid 
a circle of the size of the propeller. If the ma- 
terial is scored deeply, the disk can be torn out 
cleanly along the scribed line. 

To get the “spin,” lay the disk on a sheet of 
medium sandpaper, drive a pin through the cen- 
ter for a pivot, and turn the disk with some 
pressure. The circular scratches give the il- 
lusion of action when the propeller is mount- 
ed on a well-made model plane. 


Modern Pepper and Salt Sha 


MAPLE was used for the shakers shown, but nicely 
grained hardwood that matches your dining-room furni- 
ture will be ideal. Bore the %" hole first in a 2%” length 
of 1%” square stock. Turn the plug next; then use it for a 
dead center and turn 
the shaker. Sand 
smooth and finish with 
clear lacquer or var- 
nish rubbed with pum- 
ice and oil. ‘Drill the 
holes with a thin brad 
thick one 


s Are Simple Lathe Project 
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SCALE MODEL OF THE BRITISH STAGHOUND 


Now Spearheading Allied Advances in Europe, this American-. 
- Made Armored Car Was Until Recently a Guarded Military Secret _ 


By JOHN G. KINGDON @ passenger car. Its angular, squat body 
was set on four tremendous wheels—each 
NE day last fall a group of British almost 4’ in diameter—and surmounted by 
infantrymen was lying alongside a a turret from which protruded a cannon 
road near a small Dutch city. The Nazis and a machine gun. Pausing just long 
had a machine-gun nest up ahead. Every enough to gets its bearings, it swept onward. 
time a Tommy stuck his head up, puffs of The German gun chattered like an angry 
dust raised by murderous enemy bullets squirrel and a hail of bullets clanged in- 
came marching across the road toward him. effectively against the heavily armor-plated 
‘Usually when an infantry unit is pinned body. In reply, the car began spitting 
down in this manner, it dispatches a patrol tracers from the turret-mounted machine 
to attempt to wipe out the nest—exceeding- gun. The white-hot barbs moved about a + 
ly dangerous work under the best of condi- bit as the gunner adjusted his aim; then 
tions, But the British commander had a pumped steadily into the enemy position. 
better idea. He turned to a portable radio ‘The gunner pushed a button and the cannon 
and spoke briefly into it. —which had been moving automatically as 
In a few minutes an odd-looking vehicle the machine gun moved—boomed mightily. 
rolled up at a speed comparable to that of ‘The Nazi emplacement disappeared in ‘a 
hail of debris. 
So ended an episode in the thrilling story 
that the formidable American-built Stag- 
hounds are writing. Made by Chevrolet, the 


Ithough it carries more armament, the Staghound 

smbles the American M-8 armored cor, which has 
mm. cannon, and the M-20 high-speed armored 
utility car, which mounts a .50-cal. machine gun, 
The photos of the Staghound below show numerous 
details that will be of help to the modelmaker 


fe. 37MM. CANNON = 
BOCA 
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AGMILARY FUEL TANK 


Staghound—a high speed combination tank 
and reconnaissance car with four-wheel 
drive—was first produced in 1942, but only 
recently has it been taken off the secret list. 

It weighs 14 tons and carries a five-man 
.crew. Two auxiliary fuel tanks give it an 
extensive cruising range, Armament and 
equipment include the 37-mm. cannon with 
its tracer-firing machine gun, two-way 
radio, a .30-cal. machine gun, a submachine 
gun, hand grenades, a steering-and-gun- 
sighting periscope for use when the hatches 
are shut, an intercommunication phone, a 
fire-extinguisher system, and a searchlight 
with a flasher attachment for signaling. 

Besides eliminating machine-gun nests, 
the Staghound can wipe out any type of 
light-weapon emplacement, locate and blast 
groups of snipers, augment infantry attacks, 
menace enemy supply lines, patrol occupied 
areas, and lay protective smoke screens. 

‘The model is made from Bristol board, 
close-grained wood such as white pine, and 
paper-clip wire. Lay out a grid of \%” 
‘squares on a piece of cardboard; by match- 
ing squares, tranfer the half sections to this 
piece; then cut away the excess material 
to form templates. Using these as guides, 
carve the body from a solid block of wood. 
Drill two holes through the block at the 
indicated points to take 14" by 4 9/16" dowel 
axles, Drive the axles into place and secure 
them with glue. 

Using the screw center on your lathe, 
turn four wheels, Fasten them to the axles 
with 2” wood screws and 1/16” by 1%" dia. 


washers. Lay the apron out on a piece of 
Bristol board and cut it to size. Score and 
bend it as indicated and glue it to the body. 
‘The over-all width, from outside edge to 
outside edge of each pair of Bristol-board 
fenders, is 6%". Bend the front fenders 
to a radius of 1%” and sand down the 
apron at the points where the fenders cross 
it, The radius to which the back fenders are 
bent is 2”. Shape the inner edge of all four 
fenders to fit the body and glue in place. 

Carve the turret from a block of wood 
and fasten it to the body with two screws 
located so they will be hidden by the turret- 
top hatches, which are made of Bristol 
board and glued to the turret. The blister 
and the cannon foundation are made from 
scraps of wood and glued to the turret face. 
‘The cannon is shaped from a \” dowel. 

‘The storage boxes, tank foundations, and 
tanks are made from wood; the machine 
guns are 1/16” dowels; and the hatches, 
entrance doors, and rear-deck deflector are 
Bristol board. ‘The front lights are carved 
from dowels, set on scrap-wood foundations, 
and protected by tin guards. The taillights 
are made by splitting a dowel into two 
pieces and shaping each piece; each light is 
glued to a Bristol-board foundation and each 
foundation is glued to the body. ‘The ex- 
haust silencers are lengths of 4" doweling 
and have wire lead-in pipes. Make the 
assist handles and clevises from paper-clip 
wire. 

Finish the completed model with brownish- 
gray camouflage paint. 


Possessing unusual speed and mobility, the Stoghound performs spectacularly on a variety of terrain 
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GREAT-GRANDPA LIKED GADGETS T00 
Tricky Household Devices of the 1800's 
Display a Wealth of Homespun Ingenuity 


HAT makes you think all the intricate gadgets and 

ingenious devices in your home are something new? 
‘Though he didn’t have electricity, great-grandfather outfitted 
his house with the same kind of labor savers. Those shown 
here are from the collection of Bartlett Hayes, displayed at 
the Phillips Addison Gallery in Andover, Mass., and at the 
museum of the Rhode Island School of Design in Providence. 


The world beat no path to his 
door when great-grandpa de- 
1d this mousetrap—and of 
strictly noncritical materials at 
that, Mice were caught by 
blocks when they gnawed on 
@ string rubbed with bacon fat 


‘owned o washing mac! 
by hand, this one did @ good job 


Sausage for dinner? Just set up 
your sausagesmaker and go to it 

1¢ plunger forced the previously 
ground meat through @ metal tube 
into the sausage casing beneath 


Food chopping proved no big 
| problem for great-grandma 
if she had one of these highly 
ingenious machines. A hand 
crank rotated a gear, which 
transmitted its motion to an 
oscillating beam that gave 
piston action to the knives 
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Between-Windows Cabinet 
Holds Fine China 


By JOSEPH ARONSON 


HEN interior designers stress com- 

position, they mean the arranging of 
small or separate elements into a harmoni- 
‘ous grouping. Sometimes very diverse ele- 
ments, such as two windows and a collection 
of glassware and china, can be brought to- 
gether by tying in the curtain treatment 
and a display cabinet. The composition il- 
lustrated not only shows off such elements 
to advantage, but it may add greatly to the 
charm of the room. 

Proportions, of course must be worked 
out from the height of the windows and 
the space between them. Take the cornice 
about 6” past the outer casing of the win- 
dows, and keep the cabinet about the same 
distance in toward the center if there is 
room enough. The extended cabinet floor is 
set on the window sills and reaches about 
8" beyond the outer casings. Two of many 
possible designs for the uprights are shown 
at the right. 

The back of the case may be treated as 
decoratively as desired. If your walls are 
painted in one color, try a small-patterned 
wallpaper or decorative paper or fabric. A 
solid background of a strong color, or even 
a mirror, will be effective if your walls are 
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covered with a patterned paper. The mirror 
may be held in place by small quarter- 
round or cove moldings. 

Clear shop pine %" thick is the best ma- 
terial for all the parts. Little guard rails or 
bars to keep the china and glassware in 
position may be either 4” by %” flat strips 
or %” dowels. Trim moldings can match 
those already used in the room, or they may 
follow the plan in the drawing. The final 
finish, except for the interior, should con- 
form to the other trim in the room. 
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is an easy mo- 


to work with. 


HIS is a contest that calls for 

some real ingenuity—the kind 
that most craftsmen love to display. 
Make your projects of any kind of 
wire; but here's a tip: coat-hanger 
wire is fairly rigid and yet is easy 
to bend and work with pliers. 

To give you more latitude, one 
piece of material—but only one— 
may be used in addition to the wire. 

It may be a handle, such as that 
shown on the plate holder above, or 
a can, such as that for the cigarette 
box, or any other part. However, 
wire must constitute the chief part 
of the project—it must not be.mere 
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trimming for a project that is made 
essentially of something else. 

Send entries or photographs, fully 
prepaid, to the Wire Contest Editor, 
POPULAR SCIENCE MONTHLY, 353 
Fourth Avenue, New York 10, N. Y., 
to arrive on or before March 15, 1945. 
You may submit as many 
you please, but all entries from any 
one person will be judged as a group 
and will be eligible for only one 
prize. No entries will be returned, 

The judges will be the editors of 
POPULAR SCIENCE, and their decision 
will be final. In case of ties, dupli- 
cate prizes will be awarded. 
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BUILT-UP LAMP AND BOX SHOW 


By Charles and Bertram Brownold 


ATCHING lamp and cigarette-box sets 

are attractive and useful ornaments 
for a desk or table in the modern home. 
Despite the complicated carved effect pre- 
sented by the lamp and box shown here, all 
the work is done with simple hand tools— 
a backsaw, a chisel, a hammer, and, of 
course, clamps. The checkerboard sides in 
relief ‘are exceedingly easy to make, al- 
though the finished pattern appears, even 
on close inspection, to be impossible to 
achieve without intricate and painstaking 
carving. 


As shown in the drawings and photos, the 
secret lies simply in sawing and chiseling 
notches in a series of pieces and then as- 
sembling them so that the raised and 
chiseled squares alternate. For the lamp 
base this can be accomplished easily by 
stacking two sets of squares and notching 
one as shown at the left in the drawing 
and the other as shown at the right. Eight 

of one kind are used with seven of 
the other. A simple saw guide makes it 


ipa bd 
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SAW GUIDE 
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DEEP CARVING EFFECT 


easy to cut the notches uniformly. 

This saw guide consists of two 
identical pieces clamped to the 
stacks as shown in Fig. 1. They 
are spaced to permit easy sliding 
of the saw blade and beveled at the 
bottom so as not to interfere with 
the saw teeth. The height specified 
enables them to be used as stops 
so the back of the saw will come 
to rest on the top and all cuts will 
be to a uniform depth of %”. 

‘The dimensions given in the 
drawing are for %" thick stock. 
If a different thickness is used, be 
sure the width of the notches is 
the same as this thickness so the 
finished notches will be square. Re- 
clamp the stack for each saw cut, arrang- 
ing the guides so the kerfs will be in the 
waste stock to be chiseled out, A strip the 
thickness of the saw kerf may be inserted to 
keep the pieces aligned when reclamping. 
In notching the seven pieces, add an eighth 
piece to build up the stack to the width of 
the saw jig. After completing all cuts, 
clamp each stack again and chisel out the 
waste, being careful not to split the end 
pieces. Then, with sandpaper glued to a 
block, as in Fig. 2, sand the notches smooth. 

A %” hole bored through the exact center 
of each square will provide space for wiring 
and permit tight fitting of an inch or two 
of standard threaded tube at the top to take 
the lamp socket, The lower square should 
be bored from one side for the cord. 

Assemble the base by nailing and gluing 
alternately notched squares on top of each 
other, as in Fig. 3, placing squares with 
raised corners at the top and bottom. 

‘The checkerboard sides of the cigarette 
box are built up of notched strips glued to 
a simple inner box, as shown in the drawing. 
Dimensions of the box may be changed to 
suit the thickness of the stock, but it should 
be remembered that the 2 13/16” inside 
width is right for standard cigarettes. 

Figure 5 shows a method of notching 
several strips at one time. The strips are 
nailed at the ends to scrap wood which is 
raised on two blocks to permit attaching 
clamps to a saw guide similar to that used 
for the lamp. Chisel out the sawed notches, 
arrange the strips with notches alternating, 
as in Fig. 6, and saw the ends even. 

When painting the lamp and box, work 
with as dry a brush as possible to avoid 
having paint collect in the depressions. A 
two-tone effect is best obtained by painting 
before assembling the pieces. 
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PILGRIM TRESTLE TABLE 


AND BENCHES 
By Norbert Engels 


IN COLONIAL days, tables were 

often made with sawbuck legs 
that were held together by mortise- 
and-tenon joints. At each joint was 
a drawbore—a through mortise and 
tenon joint locked with a tapered 
pin, When the pin is tapped into 
place, it draws up the tenon and 
makes a tight joint. 

Another distinctive feature of 
our forefathers’ homes was the 
plank flooring. It was kept from spreading 
and warping by wooden keys that were 
shaped like butterflies. Such butterfly keys 
are, technically speaking, double dovetails. 

Both of these characteristics—the draw- 
bore and the butterfly joint—have been 
incorporated in the design of this table-and- 
bench set. It accommodates six people 
comfortably. If more places are desired, 
a chair of complementary design may be 
placed at each end of the table. 

For indoor use, make the table top of 
maple, birch, or white pine, For outdoor 
use, make the top of rough-sawn or finished 
oak planks, Plane the inside edges of the 
boards straight and square, mark off the 
butterfly-key notches, and cut these with 
saw and chisel. Use straight-grained maple 
or birch for the butterflies. Clamp the 
table-top boards together and place the dove- 
tail material cross-grained under one of the 
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key slots. With a scriber, ice pick, or hard 
pencil, outline the slot on the stock; then 
cut out the key. Draw, cut, and fit each 
key separately. To finish the top, apply 
thin glue to all edges, fit each key into the 
proper slot, and clamp the assembly to- 
gether until thoroughly dry. If you wish, 
you may add dowel pins or splines, but 
they are not necessary. 

‘The trestle frame is hard pine; don’t sub- 
stitute lighter material—there is consider- 
able strain exerted at the drawbore and 
lap joints. Use a steel square as indicated 
to set the legs to the correct angle. Make 
the drawbore pins of hardwood, rounding 
each slightly along the tapered edge. The 
mortise into which each pin is driven is cut 
so the back surface is 4" deeper than the 
outside surface of the leg. This recess per- 
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To FIT KEY 


mits a tight engagement of the pin against 
the leg. Also it allows for further adjust- 
ments should time and use combine to work 
the pin lose, Without this extra recess it 
is almost impossible to get a joint that will 
stay tight. To assemble the table, turn the 
top upside down, set the frame in position, 
and fasten with 3” wood screws. 

When you have finished the table, con- 
struct two benches to match, following the 
same sequence used in assembling the table. 
Each bench top is made from a single plank 
or two glued pieces without butterfly keys. 

Thoroughly sand and clean all three 
pieces. Apply any finish that will stand 
daily wear and that is in keeping with the 
solid construction. The illustrated set has 
three coats of the best waterproof varnish 
rubbed down dull. Paste wax is applied 
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DETAIL OF LEO ¢ TOP ASSEMBLY 


once a week. It has been in constant use 
for ten years and shows not the slightest 
sign of wear except for the inevitable shoe 
scars on the stretchers. 


How to Make an Old-Fashioned Elliptical Picture Frame 


AN ELLIPTICAL frame is well suited to 
some pictures. It also makes a charming 
background for a mirror. Lay off the long 
radius of the ellipse on a strip of paper and 
label the end points 1 and 3. From point 3 
measure back along the strip the length of 
the short radius and label the new point 2. 
On a piece of pattern paper, lay out line 
AC and perpendicular BD. Put the strip on 
the pattern with point 2 touching AC and 
point 1 touching BD. Mark a dot at point 3. 
Revolve the strip a 
short distance, keeping 
points 1 and 2 on their 
respective lines, and 
make a second dot at 3. 


SUGGESTED 
PROFILE 


MARK SUCCESSIVE 
BOINTs OF QUARTER 
ELLIPSE AT 3 


Continue in this way until a series of dots 
has been made along a quarter of the ellipse. 
Draw an even curve through the dots, and a 
second line parallel to the first to represent 
the outside of the frame. Transfer this pat- 
tern on the frame stock. Saw out the 
quadrants and join them with dowels and 
glue. Dowel holes may be bored in the drill 
press with the aid of a jig as shown at left. 
Bind the frame with a tourniquet clamp 
until the glue is dry; then run in the mold- 
ing on a spindle shaper. 

If you prefer, you can 
simply round the frame 
by hand with a rasp and 
sand it smooth.—E.M.L. 
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MODELING THE BLACK WIDOW 


Miniature of the AAF’s New P-61 Night Interceptor-Fighter 


Built by Northrop and flown by the AF, the Black 
Widow is one of our latest and most deadly weapons 


OW being loosed to haunt the Axis like 

a ghost of the midnight sky, the 
AAF's new interceptor-fighter—the P-61— 
is ebony in color for low visibility at night, 
deadly as human ingenuity can make it, 
and so maneuverable and powerful that spe- 
cial tactics had to be invented by the Army 
for its use. It is appropriately named Black 
Widow after the voracious spider. Capable 
of extremely high speed at medium alti- 
tudes, it is our first twin-boom radial-engine 
fighter. ‘The long gondola holds a three-man 
crew—a pilot, a gunner, and a radioman. 

Because of its distinctive characteristics, 
it is easily recognized. Head on, it looks 
like a Mitchell B-25 bomber. In general, it 
resembles the Lockheed P-38 Lightning, but 
it may be distinguished from that plane be- 
cause the gondola extends beyond the trail- 
ing edge of the wing and the elevator does 
not extend beyond the rudders. Also, it has 
radial engines as opposed to the in-lines of 
the P-38. 

The construction of the model is similar 
to that of the other models in this series 
(see, for example, P.S.M., Nov. '44, p. 165). 
Note that heavy lines enclose the model in 
the accompanying drawing. When taking 
off dimensions, measure to the inside of all 
such lines. The wing is best made all in 
one piece, then cut into four sections and 
fastened to the gondola and the booms with 
dowels, glue, and wood putty. Finish the 
model with dull black paint. 
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Above, @ crew mem 
ber uses the rear ac- 
cess hatch os a means 
of leaving the plane. 
Above him looms the 
tronsporent plastic 
toll of the gondola 


38 Lightning. The 
ide view shows that 
the P-61 is bulkierand 
has a large, rounded 
toll thot is unlike the 
P-38's egg-shaped 
rudder assembly. In 
plan, the Black Wid- 
‘ow gondola extends 
oft of the wing and 
the stobilizer does 
not show outboard 
of the rudders. Head 
on, the Black Widow 
somewhat resembles o 


B-25 medium bomber 


Compare the Lock- 
below, 


heed P-3i 
with the P. 


CARVING is both 
an occupation and 
a pleasure for 
Michael Gressel, 
of White Plains, 
N. Y., who spends 
weeks on a proj- 
ect. The heads 
shown above are 
full size in wood; 
the figures at 
right are 30” in 
limestone. 


MOTORIZED GARDEN CULTIVATION is done by W. J. 
Musch, of Hartford, Kans., with the hand-guided implement 
shown below. It is built from a lawn mower, uses shovels 
or a harrow, and is driven by a washing-machine engine. 


A FERRIS WHEEL made 
by D. D. Dalrymple, of 
North Warren, Penn., uti- 
lizes a washing-machine 
wringer post and a vacu- 
um-cleaner motor. Arm 
lengths vary in proportion 
to the children’s weight. 


SHIP MODELS, always of interest, are es- Hugh Campbell, of Brooklyn, in four months 
pecially so when they are of famous ships. of spare time from his war work as a pat- 
‘This one of the U.S. 8. Helena was made by _tern-maker at a paper machine plant. 


Comical Dog Built with Joints Wags Everything But Its Tail 


CHILDREN will love to 
pull this funny little 
dog, and the whole fam- 
fly will chuckle 
antics. It rolls along the 
floor, looking straight 
ahead, but the center 
of its jointed body swings to the right and 
left, snapping the rear section with it in a 
really comical motion. 

Lay out the three sections of the body on 
squares, as shown in the drawing, using 
1%" stock. The ears are made as separate 
pieces from 1%” wood and attached to the 
head with wood screws. If these screws are 
not driven in too far, the ears will swing as 
the dog is pulled along. 

The sections of the body are linked with 


| 
at its ae jAa—} 


%” dowels or big nails, which should be a 
tight fit in one section and a loose one in 
the other. Fit the pins before rounding the 
joints; then shape the ends of the meeting 
members to allow about 30 deg. of travel to 
either side. More than this may cause the 
dog to tip over when all the wheels are on 
one side of the center section. 

Mount the dog on two flat axles, shape 
wheels from %" stock, drill, and attach 
them with wood screws. 


Convenient Pin Tray Made from Split Sections of Bamboo 


Slit lengthwise into halves, a short 
piece of bamboo can be made into a 
useful pin tray suitable for the sew- 
ing room, a dresser drawer, or the 
top of a bureau. Choose bamboo of 
a diameter large enough for the con- 
cave sections to hold the pins; then 
cut it across and lengthwise, as in- 
dicated in the drawing. Three or 
more of these split halves are glued 
under pressure to endpieces of scrap 
wood. The joints may be strength- 
ened with brads. Finish with enamel 
or lacquer in a bright color. 
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STRIP CUT FROM SLIPPER AND. 
GLUED TO WOODEN HANDLE 


Moteriol cut from o soft-top bedroom slipper 
that has worn beyond further use will make on 
excellent shoebrush. Cut o strip of convenient 
size from the top ond glue it to o wood block. 
‘Make one brush for black shoes and one for tan 


—=— CLEAN 
. IN STRIPES, 


ROTATE 
CLEANING 
PAD 

AFTER EACH 
STROKE 


FOLD PAPER 
AROUND COIN 
AS INDICATED 
BY COLORED. 

DOTTED LINES 


Wallpaps 


iped If coins 
cover the wall in stripes 


lean maximum area near the 
‘ore then cleaned. then fold fro 

provides several left. Shake coi 
‘ogain required ner, ond fold i 


enclosed in a letter, place them 
fold, os shown, fold up, end 
left fo right ond from right to 

down into the right-hand cor- 
up 10 they won't slide oround 


QUILTING 
PATTERNS 


Families with babies will find an When salt is inclined to clog in Quilting patterns won't slip on 
earthenware crock good forstorage wet weather, cover the shaker or material being cut if they are 
af wet diapers until laundry time, callor with @ tumbler to protect mode of ‘and papet or, sord- 
Cutaplywoodcoverandaddaknob it from the moisture in the air board covered with sandpaper 
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Concealed in this modernly 
styled bracket iso morble 
that holds a towel securely, 
since it wedges against th 
bockplote when the tows 
pulled downward. A pull to 
the side ond slightly upward 
the towel of once 


n ond storm-sash hangers are 
for installing shelves, crib springs, 
indoor fixtures that occasionally have 

‘The hook and eye may be used, os 
ft, or the eye may be used alone 


Ordinary window: 
vseful also 


‘BAND OF LUMINOUS PAINT 
Repuied TOLOSEOF CLASS 


Luminous paint on th of} Double-locked protection may be 
g clock alas is, effective af given door simply by odding a 
it te on the diol ieoll, ued focp ond podioc Pot the besp 
application is far less trouble on so it covers the regular lock 
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RUBBER BAND 
OR LIGHT SPRING 


jhe 
fhe other ture the fight om wl 


Water sprayed into o crack wets 
Wt thaouahly preparation, for 
‘applying patching cement. 
Kiko, Naeger te 
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SAND TOWER 


A Rea 


Accessory for Your 
Model Railroad 


By WILLIAM SCHOPP 


OW that you model railroaders are 

right in the middle of your winter 
schedules, you probably are using sand 
liberally on the pike grades so ice won't 
disrupt your timetables. If so, each of you 
can cut down on operating costs and save 
many valuable man-hours by adding this 
sand tower to your service facilities. 

Make the supporting column from a 
length of dowel and the tower foundation 
from Bristol board. Cut a hole in the 
foundation to take the column and glue 
them together. The dispensing cylinder, 
which in the prototype has a capacity of 
10 tons, is a cardboard tube that has a disk 
glued in each end. It is supported by a 
fabricated thin-wire brace that is soldered 
to it and to the column. The top of the 
cylinder is punched to take the guard-rail 
vertical members. This rail and the ladder 


are made from thin wire that is cut and 
bent to shape, then assembled with solder. 
‘The spout hangers are also made from thin 
wire and are soldered to the wire brace. Use 
heavy wire for the sand spouts and the in- 
take pipe. The accompanying drawings and 
photograph suggest that, in a two-track 
system, the completed tower should be 
placed between the main tracks 

Fabricate the sand-storage house from 
Bristol board, mount it at one side of the 
main lines, and run a sand-car siding to it. 
Finish the tower, the ladder, the spouts, and 
the roof of the storage house with black 
paint. To simulate concrete, use an off 
white for the tower foundation. Paint the 
intake pipe and the storage-house sides gray. 


the two mainlis ~, ar 
racks. The hove |i 
is ploced off to fi 

one side ond is | | 
to the 


asazt 
Fats So a oa 
: xocae 

pipe that is madi * ONS © was © | 
of heavy. wire 
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our 
eget Enclose 4 tem Pedy 

on ea 7 i 

addressed envelope ane 


ye ble, 
Lae rive Curious 


pribution 


Hove you ever seen 
@ coach dog ri 

style? This 

does, answering all 
alarms with Engine 
Company No. 20 of 
the Ni Fire 
Department. As o 
concession to_motor 
the firemen 


Some consolation to the radio ham 

"grounded" for the duration should 
is portrait above by Harold T. 

of East Brai M 


created entirely of radio equipment 


Judged by any standards, the photo 
tt right is a good one. But put 
partially clenched fist before one 
eye, squint betw 

ond note the ster , 
For the record, to 
was token in New York's portiolly 
finished Brooklyn- Battery Tunnel 


No doubt two suns could cost 
two shadows, but not having 
them, Lt. Arthur L. Schoeni 
jton, Va., got this 
fect with one. The left imag 
is @ shadow and the other is 
@ reflection on a wet beach 


Spinning at 18,000 p.m, 
the tiny buffing wheel shown 
at right was stopped dead in 
its tracks, photographically 
speaking.” This picture wos 
taken by George O. Smith, of 
Scarsdale, N. Y., who used o 
homemade electronic hookup 
flashing @ gos-discharge tube 


re 


Universal Contrast Control 
with a Single Paper 


By BARBARA AND WHITNEY STANDISH 


JEMEMBER when you could walk into 
your favorite camera store and buy a 
wide variety of photographic papers? Today, 
due to the war, some brands, surfaces, and 
colors have been completely eliminated, and 
others are often hard to find. This situation 
presents something of a problem to amateur 
photographers. Few of us make perfect 
negatives, and we accordingly need some 
way to compensate both for over and under- 
exposure. Since we now can't always do 
this by varying paper grades, we must have 
other methods whereby we can control con- 
trast and get the best out of our negatives. 
By the use of two-bath development, tone 
range can be varied from very soft to ex- 
treme contrast with a minimum of effort. 
Usually the maximum effect that can be 
obtained is a variation of one grade of paper 
either way. In other words, if you are using 
a No. 2 grade of paper, you can, by using 
a soft developer, get the same result as you 
would get by using a No. 1 grade, and by 
using a contrast developer you can get the 
same result as with a No, 3 grade. The 
greatest value of two-bath development is 
that any degree of contrast between these 
two extremes can be easily obtained. 
While any combination of soft-working 
and contrast formulas can be used, they 
should be balanced so that their relative ex- 
posure speeds are approximately the same. 


Two formulas that work well together are 
Agfa 120 and Agfa 130. Both mix easily 
and keep well if stored in brown bottles 
and put in a cool, dark place. 


SOFT DEVELOPER 


Stock Solution 
"2 on, 


x (not over 125 deg. ¥F.) 


Sodium suiphite 
Sodium Carbonate (monhydrate) 
Potassium Bromide 

Water to make (cold) 


CONTRAST DEVELOPER 


Stock Solution 
Water (not over 125 deg. F.) ‘32 oz. 
Metot 

Sodium Suiphite 

Sodium Carbonate (monhydrate) 5% 
Hydroquinone 

Potassium Bromide rf 

Glyein # 


Water to make (cold) 


Be sure to dilute the stock mixture with 
an equal part of water before use. When 
using the developers, keep their temperature 
between 65 and 70 deg. The trays should be 
arranged in the order shown on the bottom 
of page 171. 

Now we are ready to print. First, put the 
negative in the enlarger and make a careful 
test print to get the correct exposure time 
for the two developers. This test print may 
be made by covering the printing paper 
with a piece of cardboard and then exposing 
a 1" strip for 10 seconds. Next, move the 
card another inch, exposing a 2" strip for 
an additional 10 seconds. Repeat until you 
have a series of exposures grading from the 
final 10 seconds to a maximum of 40 or 50 
seconds. 

‘The test print should be developed for one 
minute in the soft developer and one minute 
in the contrast developer. After it has been 
30 seconds in the short-stop bath and one 
full minute in the hypo, turn on the light. 
Give the print a quick rinse in the water 
bath, dry it on an old blotter, and put it 
under a strong light so that you can correct- 
ly judge both the exposure and contrast. 
A test print made by this method, shown 
in the left column, indicates that the cor- 
rect exposure for the negative is about 30 
seconds. There is just one caution: be care- 
ful not to economize on the size of your test 
strips. Too small a strip will greatly handi- 
cap you in judging exposure. 


‘An accurate measurement of enlarging exposur 
time is needed with this method. In this test strip, 
30 seconds appears about right, if @ trifle too dark 
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‘The next step is to make a print, 
exposing it for the correct time as 
indicated on the test strip, and de- 
veloping it the same as the test strip 
was developed. This will give you a 
chance to examine the entire print 
for contrast. Be sure always to 
judge the print under a strong light 
(daylight is really the best) and 
have it as dry as possible—a wet 
print always looks much more con- 
trasty than it is. You can then de- 
cide how much more softness or 
contrast is necessary. The print be- 
low, which was given 50-50 develop- 
ment, is a bit too soft; so our nex: 
step is to use the same exposure but 
to develop the print for 2 minutes 
in the contrast developer and not at 
all in the soft, producing the result 
at the right. We have now so al- 
tered the contrast that our print is 
of good quality. 

Our next experiment is to take a 
rather contrasty negative, the sort 
that you would ordinarily need a 
soft paper for to get satisfactory 
printing. Our first print on this 
(after making the usual test strip) 
is again developed for the 50-50 time 
division—one minute in each de- 
veloper. This gives us an entirely 
too brilliant result, as can be seen 
from the print at the left on page 
170. ‘The sky tone is much too dark 


int ot the left, developed for one 
in the soft ond the contrast developers, doesn't have 
‘enough contrast. To get the good tone range shown in 
the picture above, contrast developer clone wos used 


and there is no detail in the tree shadows. 
However, when we make another print of the 
same subject and develop it for 100 percent 
of the time in the soft developer, we find at the 
right on page 170 that we have gone a bit too 
far in the other direction. The result is now 
too soft, so our next trial is the same exposure 
with 14 minutes in the soft developer and 1% 
minute in the contrast, which results in the 
print on page 171. We have now corrected the 
sky tone and added some detail to the shadows. 
In varying the developing time in each of the 
two developers, always have the total come to 
two full minutes so that you can keep track of 
the time. Also, record the time division on a 
piece of paper to check your memory. 

‘These two examples give some idea of the 
possibilities of the two-bath system. One ad- 
vantage of this method is that when you make 
a number of prints from negatives of varying 
contrast, you do not need to keep stopping 
your progress to change papers. From a 
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The photo at the left, token like # 
development. If placed for full ti 


standpoint of print quality, moreover, the 
best prints are almost always obtained from 
the papers of normal contrast. Another ad- 
vantage is that finer contrast variations 
may be obtained from this method than by 
relying entirely on different contrast grades 
of paper. Still another advantage is the 
money you save by using one paper; chemi- 
cals are inexpensive, while papers are com- 
paratively costly. 

Let’s assume that we have some very flat 
and very contrasty negatives and we find 
that the extremes possible by two-bath de- 
velopment will still not give satisfactory 
results, However, we are not at the bottom 
of our bag of tricks by any means, and 
much can be done to increase our control 
still further. 

At the top left of page 172 is a print from 
a high-contrast negative developed 100 per- 
cent of the time in the soft developer. 
Despite this it is still too contrasty; the 
background is too dark and the sunlight 
too white. We now take a pan of plain, 
cool (65-deg. F.) water and put it beside 
the pan of soft developer. Make a print 
with about 10 percent more exposure time 
than the previous one, and develop it as 
follows: First, put it into the soft developer 
for 45 seconds, and then quickly take it out 
and put it into the plain water, moving it 
about a bit at first and then allowing it to 


170 


thers by the authors, has too much 
@ in the soft tray, as at the right, 


intrast if given a normal (50-50) 
's better though now o bit flat 


rest quietly. After one minute in the water, 
put it back into the soft developer for 45 
seconds more. Finally, put the print into 
the short stop and the hypo. 

‘Thus the print, which was exposed for 10 
percent more than would be normal for two- 
minute development, spends a total of 1% 
minutes in the soft developer, separated by 
one minute in plain water. The photo at 
the top right of page 372 shows the result. 
The house is now lighter and we have 
softened the print, giving a more “atmos- 
pheric” effect. 

Development with alternating water baths 
is a most useful device for the photographer 
—it saves many an otherwise unprintable 
negative. The soft result is obtained be- 
cause the paper gets saturated with the 
developer during the first 45 seconds of 
development, after which the water washes 
off the surface developer but leaves part of 
it still working in the emulsion. The final 45 
seconds in the developer gives added depth 
to the print, although this final step may be 
omitted if extreme flatness is desired. 

It may be that your negative is not only 
too contrasty, but also contains a profusion 
of unwanted detail. A softening screen used 
over the enlarger lens will not only soften 
this undesirable detail, but will also lessen 
the contrast of the entire print. Such a 
screen can easily be made by taking a piece 
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If developed 1! minutes in the soft and 2 minute in 
the contrast tray, the photo has a good tonal range 


of very thin, well-washed, white silk 
and stretching it tightly over a small 
embroidery hoop. This is held in front of 
the enlarging lens during the exposure, 
and the softening result will vary accord- 
ing to the proportion of time the screen 
is used. If the screen is used for 35 per- 
cent of the exposure time, the result will 
be pronounced. At the bottom of page 
172 is a print which was developed en- 
tirely in the soft developer but during ex- 
posure the enlarger lens was covered for 
35 percent of the time with the softening 
screen. It is of comparable contrast with 
the one made by the alternate water-bath 
method, the main difference being a gen- 
eral softening of detail in the latter print. 

A screen can also be made from crum- 
pled cellophane. Take four sheets, crum- 
ple them separately in your hand, par- 
tially flatten them out, and mount them 
together in a small hoop. They should 
not be stretched. The effect will be very 
similar to the thin silk screen. For ex- 
treme softness, the screen can be used 
up to half the printing time and the alter- 
nate water-bath method can be used in 
developing. This will probably be too 


® 2) 
sort conreasr 
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drastic for all but the most contrasty nega- 
tives. 

It is much more difficult to increase con- 
trast in your prints than it is to decrease it. 
However, here are a few useful tricks. 
Doubling the strength of the contrast de- 
veloper will have considerable effect in in- 
creasing contrast. Simply use the stock 50- 
lution straight without diluting it with water 
and you will obtain a much snappier result. 
Of course, you will find that exposure time 
must be changed and you will have to make 
a new test strip. With a rather soft nega- 
tive this full-strength developer will often 
produce results of great strength and warm- 
toned beauty. 

By increasing the amount of bromide or 
carbonate in the developer you will get a 
similar result. Mix up a 10-percent solution 
of potassium bromide and a 10-per cent 
solution of sodium carbonate and keep both 
solutions in tightly closed bottles on your 
darkroom shelf, (A 10-percent solution may 


CONTRAST-RANGE CHART 


Double-strength contrast 
plus added bromide and 


wath contrast devel 


100% contrast 
75% contrast 
25% soft 
50% contrast 
50% soft 


25% contrast 
75% soft 


by use of 
twe-bath 
development 


with alters 
water bath 


Very contrast 

negetives of softening screen 
NOTE: Use of softening screen will decrease contrast on 
‘ony port of scale regordless of development 


full-time soft developing, marks 
1e right by increasing the exposur 


be mixed by putting 1 oz. of chemical ina and 


the photo at the left. A much better quality 
slightly ond using on alternate water bat 


if this does not do the trick, add 1 oz. 


graduate and adding water to make 10 oz.) of the carbonate solution. This gives a 
If you need added contrast, even above that strong brew, so that if you cannot get 
given by full-strength developer, add 1 oz. enough contrast from the resulting mixture, 


of the bromide solution to the developer, you 


might as well discard the negative as 
hopeless. When yov add either bromide 
or carbonate, you will again have to 
make a new test strip as the exposure 
time will change. 

‘The beginner should be very sure he 
knows just what effect he is striving for 
before he makes any changes. Too often 
contrast values are altered without rea- 
son, simply because the photographer 
does not take time to look at his test 
picture carefully enough. If possible, 
you should have a really good print of 
correct contrast to put beside your test 
pictures so that you can judge just what 
your print needs before you attempt 
any modifications. Many a photogra- 
pher has had the experience of working 
hard on a print, getting a result that 
satisfies him, and then finding a few 
days later that it is actually much too 
flat or too contrasty. About the only 
preventive measure for this—which has 
happened to many a salon-caliber work- 
er—is to decide first precisely what re- 
sult you want, and then to achieve it. 


lopment only. 
creased; range is same as at right above 
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—_—— PHOTO IDEAS 


CAMERA EQUIPMENT or other precision 
pieces can be stored safely and convenient 
ly when not in use in a rugged box tailored 
to an exact fit. That shown above was built 
to hold an enlarger lens. It contains two 
horizontal wood strips on which the lens 
board rests in such a position that the lens 
won't quite touch the bottom of the box. 
Felt protects the edges of the board. 
Features of the construction include a 
novel method of attaching hinges so they 
can't pull loose. U-shaped pieces of hard- 
brass wire are used instead of screws. 
‘These are pushed through holes drilled 
where the hinges ordinarily go. Then the 
ends are bent over, hammered flat, filed 


down so they won't quite meet, and soldered 
to make a solid joint. 


x = 
Used for a latch 
os shown above, 
a built hinge ond 
in afford long 
Hin 
ot the back will 

Mout i 


fa 
DUST-SEAL 
STRIP 


SUPPORT, 


of wire together 


For a long-wearing latch, locate a butt 
hinge on the front, remove it, drive out the 
pin, and then file the joints for good clear- 
ance. Bend a steel or hard-brass wire, as 
shown in the photo at right above, to pro- 
vide a handle, and substitute it for the pin. 
A guide is made from a piece cut from an- 
other hinge. An escutcheon pin, driven in 
when the sliding pin is in the locked posi- 
tion, serves as a snap catch. 

‘The usual method of constructing a box is 
to nail it together as a closed unit and then 
saw it apart, thus obtaining a perfectly 
matching lid. Thin strips %” wider than 
the depth of the bottom section form a dust 
seal, as shown in the drawing.—W. E. B. 


WINTER SCENES gliding smoothly past the camera 
are made professionally with the help of a sled on 
which cameras are mounted as shown at the right. 
This sled is a special one used by Twentieth Century- 
Fox cameramen to take actors on skis and tobog- 
gans. It has a platform that holds two movie 
cameras and two cameramen. 

‘When the sled is going downhill, a skilled skier 
crouched over the front runners guides it over the 
course while the cameramen grind away to side or 
rear. A tractor or a winch pulls the outfit over 
level stretches and up hills. The course of the 
sled is planned in advance to minimize roughness. 
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EXTREMELY FAST ACTION is caught by a 
new film, Super Panchro-Press, Sports Type, 
recently brought out by the Eastman Kodak 
Company. It is especially suitable for work 
under adverse light conditions, such as in- 
door action and candid photos, night street 
scenes, and night baseball games. The 
steeplechase photo at left was made with 
it at 1/1,000 second in very poor light. 
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The “why as well os the "how" of repair 
and maintenance problems has always in- 


lodroch's curiosity about rei 
rules aided him when he was pre- 
ing this article. An oil stove of his worked 
perfectly except during very cold weather, 
when it would bolk stubbornly. Routine 
jervicing reveoled no explan: 


Forestalling Oil-Stove Troubles 


By JOHN 


|ANY types of oil stoves are used in 

homes, shops, and stores, but they 

all have three things in common. 
For proper heating the fuel-feeding system 
must be unobstructed, the burner must be 
clean and level, and the fuel must be free 
from water or sediment. 

In any of the stoves illustrated in Fig. 1, 
the fuel line may be clogged by sediment, 
or water and air may enter and impair op- 
eration. Strainers usually keep out sedi- 
ment, but they must be cleaned frequently. 
One or more will be found in the oil basin 
under a removable reservoir. They can be 
taken out and rinsed in clean oil while the 
stove is in use without disturbing the flow 
from the lower basin. 

Strainers are placed slightly above the 
bottom of the pan to trap small amounts of 
water which, being heavier than the oil, col- 
lect and can be dumped out. The strainer 
in the lower basin should be removed occa- 
sionally and cleaned. To clean the lower 
basin itself, dip out as much oil as possible 
and sponge out the rest. 

Fixed-reservoir stoves and those with 
outside tanks have a constant-level valve to 
establish the level at which oil enters the 
burner. Dirt and water can be removed by 
frequent draining at the sediment trap. The 
valve contains a cylindrical strainer, which 
should be rinsed regularly with clean oil 
after unscrewing the large plug which is 
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MODROCH 


located near the bottom, as shown in Fig. 2. 

Air may hamper or even stop the flow of 
oil, Sometimes a bubble may be coaxed 
through a fuel line by gentle tapping. If it 
is obstinate, disconnect the pipe at the near- 
est coupling, as in Fig. 3, and reconnect the 
line while the oil is flowing freely. 

Check the vent in the tank cover, blowing 
through it or using a wire to clean out dirt. 
Sediment in the pipe may be dislodged with 
a length of wire, but if the pipe appears to 
be very dirty, it should be uncoupled at 
both ends and flushed with clean oil. Bent 
copper tubing can be straightened tem- 
porarily to facilitate cleaning if straighten- 
ing and rebending are done carefully to 
avoid cracking the metal or pinching the 
bore. 

When reinstalling tubing, make sure there 
is no high spot where air may be trapped. 

Should you find it impossible to tighten 
a coupling in copper tubing enough to pre- 
vent leaking, cut off the old joint with a 
hacksaw or tubing cutter and make a new 
one as shown in Fig. 4. This requires slip- 
ping on a new gasket and flaring the tubing 
slightly. For soft 5/16” and %” tubing, a 
piece of tapered metal rod or hardwood 
dowel will serve. Keeping a couple of re- 
placement gaskets on hand is insurance 
against delay when repairs are needed. 

‘An air-bound control valve can usually be 
freed by opening and closing it several 
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times to let the air bubbles pass through 
and out of the burner. If a cleaning device 
is incorporated in the stem, work the stem 
up and down to pass the air. Water and 
small particles of sediment may be passed 
the same way. If the stoppage is obstinate, 
remove the valve stem to clean it, but first 
close the shutoff ahead of the constant-level 
valve, or empty the oil basin, and let the 
fire go completely out. 

Sediment under the float-mechanism 
needle in a constant-level valve causes an 
overflow that trips the automatic safety 
device and stops the oil flow. Resetting the 
trip lever will correct a mild case, but if the 
trouble persists an experienced serviceman 
should be called. 

Burners may be cleaned through the 
clean-out tube at the point where the fuel 
line enters the burner. A special tool is 


WICK TYPE 
BURNET 


cHIMNEY 


REMOVABLE 
TANK (GLASS) FLUE 


stove 
PIPE 


CORRECT RY BENDING. 
CINE THUS, 
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CLEAN-OUT PLUG ~COMMON BURNERS USED IN 
@ =—- ROOM HEATERS: 


usually provided for breaking down the car- 
bon deposit, or a rod may be used. Figure 
5 shows such a clean-out tube projecting 
horizontally through the back of the stove; 
but it may extend down from the bottom 
of the burner, in which case it may be 
reached through the stove door or by re- 
moving the drip pan. 

Carbon forms in the pot or in the bowl 
grooves of a burner as a normal result of 
combustion; but a poorly operating burner 
may carbon up in a matter of hours, while 
one that functions perfectly may need clean- 
ing only once in a season. If carbon is al- 
lowed to accumulate beyond a certain point, 
it will prevent proper distribution and cir- 
culation of fuel in the pot or bowl and will 
also clog the feed pipe, resulting in a lop- 
sided, smoking flame that is difficult to reg- 
ulate and is low in heat content. There is 


‘TO REMOVE CYLINDRICAL 
STRAINER INA CONSTANT 
LEVEL VALVE, UNSCREW 
PLUG AND PULL OUT. 


danger of flooding such a burner and losing 
control of the fire if the burner is forced. 
One that shows signs of carbon congestion 
should therefore be cleaned as soon as pos- 
sible. 

‘A gloved hand reached through the front 


Carbon is cleaned out of @ pot-type stove through 

opening. The plug is unscrewed, as 
shown at left. Before cleaning the strainer the 
bosia, remove the oll with a Sipper end sponge 
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door is sufficient for scooping out the carbon 
from the pot of some stoves. That shown 
in Fig. 6 has a lighting-hole plug that can 
be removed for use of a spoon. Be sure the 
asbestos gasket is on the plug when you 
replace it, or the opening will not be com- 
pletely sealed and the stove won't fire prop- 
erly. A worn or damaged gasket should be 
replaced with a new one, but an emergency 
gasket can be made by winding asbestos 
cord around the plug. 

Carbon is cleaned from a cylinder or 


72, 


After removal of the reservoir, 
the pan and strainers can be 
taken out for cleaning without 
stopping the burner oil supply 


‘at the door wher 


Carbon choking the groo 
the bow! 


‘cut so the 


Wicks can be kept absorbent by 
frequent brushing with o cloth 
or paper napkin to remove chor. 
Daily cleaning is good practice 
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Broten imica windows Int ole ba 
it hamy 

combustion. W mica can't be 
obtained, use asbestos sheets 


Badly charred kindlers should 
be replaced with new ones of 
the right width. They must be 
inds won't overlap 


When a wick burns too short to 
reach oil in the reservoir, it 
must be replaced. Remove the 
carrier along with the old wick 


ring-type burner by reaching” through the 
stove door and lifting out the parts in the 
order shown in Fig. 8—cylinder cover plates, 
outer and inner cylinders, vaporizing-cham- 
ber cover, and asbestos kindlers. If the bowl 
grooves are badly choked, the kindlers must 
be pried out, and they probably will have to 
be replaced. Use a cleaning tool or the blade 
of a screwdriver to scrape carbon from the 
bowl grooves, the ducts running from one 
groove to another, and the vaporizing cham- 
ber. Then run a rod down through the clean- 
out tube and push out the carbon 
that has accumulated inside. 

Hardened kindlers should be 
replaced. It is well to keep on 
hand an extra set of the correct 
width. The kindlers should pro- 
ject slightly above the top of the 
bowl. Cut them to length to fit 
the circle without overlapping. 

Clean out clogged perforations 
in the cylinders, and replace 
them, making sure they are 
properly seated on the bowl by 
rotating them slightly. If the 
cylinders are joined with con- 
necting rods, rotate the assem- 
bly to insure seating. 

‘The burner should be abso- 
lutely level so the oil flow will be 
equal on all sides and the flame 
even, and the constant-level 
valve or reservoir basin to which 
the burner is connected must 
also be level. Use a spirit level, 
reaching through the front door, 
if possible, and laying the level 
‘on the top of the pot from side 
to side and from front to back. 
Be sure the reservoir is full, and 
make the adjustment by turning 
the screw-mounted stove feet in 
or out. If the burner can be 
reached only through the light- 
ing-plug opening, lay the level 
on the rails, the rim of the reser- 
voir, or the leveling ledges pro- 
vided on some stoves. Remove 
the cylinder assembly and kin- 
dlers of a cylinder burner and 
place the level across the top 
of the bowl. Some stoves have 
built-in spirit levels. 

If a stove fails to heat prop- 
erly with the flame turned up as 
high as it will go, don’t experi- 
ment with the height setting of 
the constant-level valve unless 
you are sure there is no other 
cause, These valves are factory 
set at a level that makes flood- 
ing the burner impossible, and 
to raise this level may make the 
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stove unsafe, It is pest to have a service- 
man make the adjustment. 

‘The wick of a wick-type burner conveys 
oil to the flame by capillary action which 
may be impaired by a hard crust, Frequent 
brushing with a soft cloth or paper napkin, 
as in Fig. 9, will keep the wick soft and ab- 
sorbent—daily attention is recommended 
for a stove in constant use. Remove the 
flame spreader, raise the wick level to the 
top of the wick tube, brush off the char, and 
then pat the wick down evenly. 

Hard carbon should be scraped from the 
flange of the spreader with a knife, and the 
perforations should be cleared with a stiff 
brush. Char on the wick tube can be re- 
moved with fine sandpaper. Vents in the 
burner chimney must also be kept open to 
provide proper ventilation and to prevent 
overheating that might crack the porcelain- 
enamel finish. A good scouring powder will 
remove boiled-over food, but never wash 
parts of a stove while they are hot. 

A wick that has burned too short should 
be replaced. If the new wick cannot be 
fitted into the burner so its top is level all 
around the wick tube, it should be burned 
off. Drain the reservoir or shut off the fuel 
supply and remove the oil remaining in the 
teed pipe by unscrewing its clean-out plug. 
Then light the burner, adjust the wick to 
its lowest flame, and allow it to burn dry to 
level it, After the last spark has died out, 
resaturate the wick by turning on the oil 
supply, and then, without changing the posi- 


tion of the wick, remove the chimney and 
flame spreader and wipe the wick smooth 
with a cloth or paper napkin. 

No smoke-pipe connection to the house 
chimney is necessary for a wick stove, but 
fresh air is necessary if the stove is to burn 
without smoking. This can be provided by 
leaving the room door or a window ajar. 

For sufficient draft in a pot or cylinder 
burner, have the run of stove pipe as short 
and direct as possible, and be sure to use 
a size that fits the flue collar of the stove. 
Pot burners require a full flue opening at all 
times. A swinging draft regulator in the 
piping, as in Fig. 1, will equalize variations 
in chimney pull. Adjustment of the position 
of the weight on the regulator blade pro- 
vides the degree of swinging suitable to the 
strength of the chimney draft. 

Little draft is needed in a cylinder burner 
after it is once started. A manual damper 
in the piping will permit the draft to be cut. 
For both types of stove, the house chimney 
should be at least 20’ high; it should be free 
of cracks and leaks, and all unused open- 
ings should be sealed. 

Figure 10 shows a burner mounted on a 
rack and pinion that permits raising of the 
burner bow! and wick above the oil level in 
order to shut off the flame, Replace packing 
in the packing nut if oil persists in leaking. 

When storing an oil stove, be sure to drain 
out all the kerosene. This keeps water, 
which is always present to some degree, 
from settling and causing rust. 


Aquarium “Maternity Ward’ Keeps Fish from Eating Its Young 


SUSPENDED in an aquarium as shown at the left, this 
trap allows newly born tropical fish to swim out of 
reach of their cannibalistic parent. The trap consists 
simply of two sheets of glass held with three threaded 
rods and nuts between two triangular metal ends, 
A gap between the plates lets young fish escape. 
Cut the ends, allowing for a water depth of 5” or 6” 
for the confined mother fish, and drill each for the three 
rods, Bend the projecting pieces as indicated. Fit in 
the glass sides, adjusting them to leave a 1/16” space 
at the bottom for the young fish, and tighten the nuts. 
‘The trap is hung across the acquarium, resting on 
the ends of the upper rods.—CHARLES T. PEARSON. 


Newly born tropical fish swim inte 
the unoccupied tank through a slot 
in the trap that holds their mother 
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Homemade Steel Lap Sharpens Skates with Grinding Compound 


RACING-SKATE blades 
can be kept sharp and 
speedy if you use a lap 
made of scored steel, as 
shown in the drawing. 
The steel is mounted on 
a wood handle and held 
by rabbeted blocks that 
are just far enough apart 
to slide along the outside 
edge of the blades with little friction when 
the skates are held in a jig. 

‘These side guides keep the lap moving in 
a straight line and eliminate the danger of 
rounding the surface of the blades, such as 
is frequently done when a hone is given a 
circular motion to prevent wearing grooves. 
Scoring of the lap helps hold the abrasive. 

Lap first with a coarse compound, using 
plenty of pressure. Finish with a fine com- 
Pound thinned with oil—W. A. SwiTi. 


All-Wood Sled Has Serviceable Runners Made of Seasoned Oak 


GRooviNG the lower edge of the seasoned- 
oak runners is the secret of good perform- 
ance by this all-wood sled that will stand 
rough wear from a five or six-year-old. The 
bottom of the runners should, however, be 
given a good coating of wax each day before 
the sled is put in use. If two lengths of solid- 
type curtain rod are available, the runners 
may be shod by mounting the rod in the 
grooves. This can be done by flattening the 
ends, drilling, and screwing them. 

Stout braces for the runners are made 
with 1” by 1” oak stock grooved on the bot- 
tom edge to take 14” stove bolts. This de- 
sign permits placing the braces high enough 
on the runners to keep them from dragging. 
‘The cypress slats that form the body of the 
sled are laid directly on three of the braces, 
as shown, and nailed to them. 


If you have power tools, the project 
should take but an evening, though con- 
struction is simple enough with hand tools, 
Saw the back of the runners straight or at 
an angle, and saw, plane, and sand the 
fronts to shape. A dado blade can be used 
for roughing out the grooves; or their sides 
may be cut on a circular saw set to proper 
depth and the centers then chiseled out. 
They also may be cut by chisel alone after 
being laid out with a marking gauge. 

The top of the sled shown was enameled 
a bright red and decorated with decalcoma- 
nias, while the runners and braces were left 
unpainted. Give the entire sled a sealing 
coat of shellac or a shellac substitute, and 
then put on a finishing coat of clear varnish. 
Two %” holes at the front of the runners 
take a rope for pulling.—W. A. CRUME. 


OF INTEREST ro. gp i: — 


ea FQ, 
HOME OWNERS 


CARPENTRY CALCULATIONS and such 
characteristics as hardness, weight, shrink- 
age, warping, and ease of working various 
woods are shown on a dial calculator put 
out by the Greenlee Tool Co,, of Rockford, 
Ill. Nail and screw information, tool-sharp- 
ening tips, and a protractor are also included, ' 


KITCHEN CABINETS in sink, base, wall, and 
utility units are now available singly or in 
combinations, Factory built by the Kitchen 
Maid Corpora’ Ind., of 
hardwood, plywood, metal, and composition, 
they are finished in white enamel and are 
shipped ready for installation, 


of Andrews 


GRATE AREA IS INCREASED and more space for the 
flow of air is provided by a pyramidal, hollow, per- 
forated grate that is installed simply by setting it in 
the center of the regular furnace grate, as shown be- 
low. The result, according to the makers, Albert Lea 
Foundry Co., of Albert Lea, Minn., is better combus- 
tion of coal and gases in a hand-fired furnace, Five 
sizes are available, 
ranging in weight 
from 8 Ib, for small 
domestic water heat- 
ers to 34 Ib, for fur- 
nace grates and 
boilers 22” and over 
in diameter. Oblong 
units are made for 
certain kitchen 
ranges and heaters. 


PLASTIC HANDLES for faucets, 
originally developed for Govern- 
ment housing projects and the 
U. S. Navy and Maritime Com- 
mission, are to be put on the 
market by the Plastic Die & 
Tool Corporation, of Los An- 
geles. They are made of colored 
Bakelite and do not conduct heat. 
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FACTORY PREFIT DOORS that require no hand [ 
trimming for installation are being introduced to 
the building trade and to home owners. These in- 
clude both side-hung doors and the overhead- 
roller sliding door shown in the photo below. 
Stock doors are now also milled at the factory 
to specifications of the Fir Door Institute for 
quick installation of hardware. They are avail- 
able with hinge gains for either right or left swing. 


FOR A UNIQUE ORNAMENT as well 
as an efficient chimney cap that lets 
out smoke and keeps out rain, home 
builders may take a suggestion from 
the temple design shown above. It 
caps chimneys on a shelter house at 
the Brecksville Reservation of the 
Overhead rollers slide Cleveland Metropolitan Park District. 
in an improved track 


pet 


assembled in the frame 


COMBINED IN A SINGLE KI dozen handy | 
repair items will take care of hundreds of little | 
and even big jobs that come up in every house- 
hold. ‘The kit, assembled by Lewis & Conger, of 
New York, includes adhesives, crack filler, rust- 
proofing material and rust remover, a self-indi- 
cating fuse, and a powder for welding together 
broken electric heating elements. A strong 
putty knife is also im the kit. 


DOORS OPEN either 
to the right or left with 
a combination hinge 
and latch shown in op- 
eration here on a model 
refrigerator. Both sides 
of a door are fitted with 
the units. To open it, 
simply press on a but- 
ton at the center of one 
hinge. This releases 
that hinge, and the door 
swings open on the 
other. The device, de- 


might be of value on 
many kinds of house- 
hold doors. 
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THAT OLD SHELL GAME can be worked 
with professional skill if you practice a 
little beforehand. Put a pea under the 
middle one of three half walnut shells on 
@ covered table and move each shell 
about 3” to the left. You can then—if 
you have been skillful enough to extract 
the pea unnoticed and hide it between 
your thumb and middle finger—make 
the pea appear from under any shell that 
is named! The pea should be cut out of 
a green eraser or other soft rubber. In 
sliding the middle shell, squeeze the pea 
out under the back. To make it reappear, 
drop it as you pick up a given shell. 


= 


WHICH FALLS FASTER, paper or a mar- 
ble? The marble will, of course, if the 
bac ene 
a 8” aquare plece of paper and # marble 20 
they will drop to the floor or on a table at 
ER Or te 
Pooper ee 
into as tight a ball as possible and hold it 

and the marble at the same height. Re- : 5 
i ee g 
‘Tower of Pisa, that but for air resistance all 

things would fall at the same speed? 


JERKING A PAPER from under an upended crayon without 
upsetting the crayon looks like a difficult trick. And it is! 
You know how to remove a strip of paper from under a glass 
of water by jerking it. You'll have to be quicker to do this 
with the crayon. Place the paper as shown at left, hold the 
end with one hand, and strike it with two fingers of the other 
hand, bringing them down with a full-arm swing. The crayon 
should be well balanced, and rather limp paper, such as a 
strip of newspaper, should be used. A little practice will show 
you the speed needed to avoid upsetting the crayon. 


FOR AN AFTER-DINNER TRICK that will end with gales of 
laughter, borrow a compact or a pocket watch from one of 
the members of your party, and then proceed nonchalantly 
to bend it back and forth as if it were rubber. It’s an illusion, 
of course, but a convincing one! Alternately move the com- 
pact or watch slightly forward 
and backward, drawing your 
fingertips a little apart as you 
push the piece forward and 
bringing them together as you 
move it back. If you use a 
watch, hold the face toward you. 
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STRICT OBEDIENCE can be had 
from an adhesive-tape or type- 
writer-ribbon spool if you know 
how to use persuasion along with 
your command. You can make 
the spool roll mysteriously away 
from you, roll as mysteriously 
toward you, or drag on the table 
without rolling at all! 

Get an empty spool, attach an 
18” strip of paper to it, and roll 
about half of the paper tape on it. 
Now stand the spool on the table 
with the strip leading to your 
hand from the bottom, as shown 
in the photo. The way the spool 
will roll depends on the angle the 
tape makes with the vertical axis 
of the spool. What happens is 
shown in the diagrams. If the 
imaginary continuation of the line SPOOL ROLLS SPOOL ROLLS 
of the tape meets the surface be- BACKWARD FORWARD 
yond the center of the spool, the 


spool rolls toward you; if it meets 
on the side toward you, the spool 
rolls away; at precisely a 45-deg. 
angle, the spool is dragged with- 
out rolling. For the best effect, 


keep the angle near the critical 
point so the change won't be 
conspicuous to others. 


CONTRARINESS IN A CYLINDER rolling 
down an incline is about the last thing your 
friends will look for, Instead of picking up 
speed as it rolls, this cylinder will get off 
to a good start, only to slow down or even 
stop dead in its tracks! Use a long, thin, 
capped can or cylindrical cardboard con- 
tainer. A mailing tube plugged at both 
ends will do, Then prepare it in advance by 
pouring in some fine sand or salt, and upend 
the tube before starting to roll it. As long as 
the sand stays in the end, the tube behaves 
normally; but as it rolls, the sand is dis- 
tributed, adding friction and shifting the 
center of gravity. 


WHICH END OF A RULER or a 
yardstick will fall if you hold it 
as shown at the right and gradually 
draw your fingers toward each 
other? Your friends will invariably 
guess wrong, for the ruler won't 
fall at all! If you move your fin- 
gers carefully, they will meet in 
the center with the ruler balanced 
on them. The friction of the ruler 
on each finger will depend on the 
overhang beyond that finger, with 
the result that the ruler centers 
itself over its two supports. 
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ONE EDGE and one 
surface of a paper strip 
mysteriously disappear 
if you twist and paste 
it as shown in Fig. 1 at the right. 
Moreover, you can cut it completely 
in half and it will still remain joined 
together! 

A strip 2” by 12” is convenient to 
start with. It has, of course, four 
edges and two surfaces. After twist- 
ing it 180 deg. and pasting the ends 
together, as in Fig. 1, you will find if 
you trace along its whole length 
that it now has but a single edge and 
a single surface! Cut it in half on 
the dotted line shown in Fig. 2, and 
you will still have a single loop, re- 
sembling Fig. 3. Then if you cut 
this geometrical oddity once more on 
the dotted line, the result will be 
two twisted loops inextricably linked 
together. If you once more cut these 
loops lengthwise, there will be four. 
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MAGIC WOU CAN MAKE 


WOOD BASE 
SMALL NAIL 
WASHER 


WITH JUST FIVE JUMPS, always 
jumping over two nails, can you 
change the arrangement shown above 
so the washers will wind up in pairs 
on alternate nails? It’s easy; but if 
you get started on the wrong foot— 
or the wrong washer—you may find it 
a puzzler. 

Here's the way it's done. Jump 
washer No. 5 over No. 4 and No. 3 and 
place it on No. 2; then jump No. 7 
onto No. 10, No. 3 onto No. 8, No. 1 
onto No. 4, and No. 9 onto No. 6. 


FOR A TRAPEZE STUNT, bend coat- 
hanger wire into a double trapeze and 
bend a hinged hoop from smaller 
gauge wire. Polish all parts with steel 
wool and wax. 

Set up the puzzle as shown in Fig. 1 
at left and ask your friends to remove 
the ring. When they give up, fold the 
lower trapeze into the upper, fold the 
ring double, as in Fig. 2, and push it as, 
far as possible through loop A. Next, 
slip loop # down into fold of the ring, 
and then draw the ring back out of 
loop A. This puts it on the middle bar! 

Now draw the folded ring through 
C, as in Fig. 3, move it up to the top 
bar, push it through A, and slip B 
down through the fold again to free it! 
Reverse the steps to set up the puzzle. 


o 


HERR 


CUT LENGTHWISE, 
THROUGH MIDDLE, ie; 
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THERMOSTATS that 
control heating temper- 
atures at the Army post 
at Fort Sill, Okla., are 
now furnished with a 
simple stop that pre- 
vents setting beyond a 
given maximum point. 
‘The device consists of 
an eccentric fiber disk 
installed on the upright 
member of the thermo- 
stat. Such a disk in- 
stalled and an extra one 
are indicated at the 
right. ‘The stop was de- 
vised by Elmer C 
Steele, James C. Gelvin, 
and Hale T. Bush. Cost- 
ing 50 cents per instal- 
lation, it is said it may 
this year save $82,000 
in fuel at this post. 
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Hond-operated hardness testers, 
requiring 25-Ib. pressure, cromp 
the hand, as shown below. At the 
left, pressure is applied by foot 


CLEANING THE SURFACE 
of sheet metal in prepara- 
tion for soldering is speeded 
with the use of a sanding 
disk on an arbor devised 
for a portable air motor. 
The method has increased 
the cleaning operation on 
tank power trains from 20 
to 36 pieces per eight-hour 
day and increased soldering 
from £0 to 70 pieces. It was 
suggested by Milford Hef- 
fren of the Caterpillar Trac- 
tor Company, Peoria, I. 


BELIER PRODUCTION AIDS 


FOOT OPERATION OF A TESTER used to check the hard- 
ness of parts in war plants has proved a special boon to 
women doing this work. The new tester, devised and sub- 
mitted to the WPB by Stanley Baker, of the Northrop Air- 
craft, Inc., inspection department at Hawthorne, Calif., op- 
erates on the same principle as the hand tester formerly 
used. Power is supplied by foot pressure, however, as shown 


in the photo at the far left. 
‘This leaves both of the in- 
spector's hands free to ma- 
nipulate the part being test- 
ed, an impossibility when 
the hand tester was used, 
since one hand was needed 
for applying pressure to the 
tester grips. Baker was 
awarded an honorable 
mention in the WPB's 
production drive for his 
suggestion of the device. 


UPENDING FILLED DRUMS isa one- 
man job with the attachment shown 
below fixed to a hand truck. Its steel 
bars slipped under a drum ridge, it 
lifts 650 Ib. as the truck is lowered. 
Two men can lift 900 Ib, The idea is 
that of Alvin H. Potter, a still opera- 
tor in the Du Pont plant at Toledo, 
from which plans may be obtained. 


Eccentric Chuck for Boring Jobs Has Graduated Adjustment 


‘OR precision boring in the lathe or drill 
press, this chuck has proved exceptionally 
useful. With a boring tool made from an 
old 5/16” reamer, it takes cuts up to .015". 
‘All parts except the bronze bushing J are 
cold-rolled steel. A shank is,first turned on 
the body B, which is then filed to shape. 
Drill a %” hole for the bushing; then cut 
the 60-deg. dovetail. Drill, tap, and counter- 
bore for the 5/16" setscrew D. Insert the 
bushing and, half in it and half in the body, 
tap for a 6-32 screw. The bushing must be 
tapped 40 threads per inch. For the original, 
special tap was made, but any 40-pitch 
tap will serv 
‘Turn the shank of the slide A first; then 
shape the dovetail. It should be a free fit. 
File a notch to clear the bronze bushing. 
‘Turn the screw E and thread it. Mark the 
25 divisions on the head in the lathe or 


milling machine with an indexing head. In 
the original, a hole the size of the width 
across flats on a small hollow-head wrench 
was drilled in the head. The wrench was 
then ground flat across the end for use as 
a broach to cut the corners. 

A locking plate F is filed to shape and 
provided with an index mark to align with 
the head graduations, each of which repre- 
sents a .001” motion of the slide. The clamp- 
ing collar C bears against the side. 

Chuck the assembled piece in the lathe 
with the body shank running true. By ad- 
justing the screw, set the slide shank 1/16” 
off center and start the hole for the tool. 
Remove the slide from the body to run the 
hole through. Finally, drill and tap for 
44"-20 setscrews, If staggered rather than 
aligned as shown, they will hold tool shanks 
smaller than 5/16".—DONALD ALLAN. 
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NEW SHOP IDEAS 


PRECISION MILLING in the lathe is possi- 
ble with the setup shown at right. A mill- 
ing attachment is used on a lathe-tailstock 
base, The shaft is turned to house two self- 
aligning bearings, care being taken so the 
milling cutter will run true, A round 
column to house taper bearings would per- 
mit handling a greater variety of odd- 
shaped work. The milling attachment must 
be mounted so the shaft is at exactly 90 
deg. with a cross-feed slide. 

A jackshaft, two self-aligning bearings, 
four V-pulleys, and a V-belt transmit power 
from the lathe. The belt is loose enough to 
fit the milling-spindle and jackshaft pulleys 
in all ranges. A roller-skate wheel rides the 
belt as an idler,—AUGUST Doserr. 


BENCH LIGHTING is sup- 
plied adequately with a lamp 
and stand built from electri- 
cal conduit or pipe as shown 
in the drawing at left. A uni- 
versal joint held by a single 
clamp nut permits adjust- 
ment of the work light at any 
convenient angle. 

Turn a thin sleeve for this 
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joint from cold-rolled steel 
and split it lengthwise with 
a hacksaw. Then braze to it 
two pieces cut from flat stock, 
shown. These are identical 
except for the 45-deg. counter- 
bore in one. The clamp nut 
and the two pieces for the 
lamp arm are turned. Drill 
the latter two in one opera- 
tion.— ALBERT H. DOERR. 


SHOP RACKS for the orderly 
storage of small parts can be 
made easily from scrap 
lengths of wood, as shown at 
the left. Install individu 
shelves to hold the customary 
cigar boxes used in many 
basement workshops as con- 
tainers. For neatness the 
boxes should be labeled and 
should be of the same size. 
The rack shown has four 
%” by 1” uprights with 4" 
wide and \%” deep notches 
on the inside corners to take 
the shelves. These are 4%” by 
%” strips glued in. The dis- 
tance between shelves should, 
of course, be such as to ac- 
commodate the boxes.—J. M. 


BORING-BAR BITS that will take a 
.025” deep cut at a 0.15" feed can be 
made from power-hacksaw blades. 
‘The most satisfactory are high-speed 
blades of molybdenum steel, which 
come .065” thick. Broken ones can 
usually be obtained from a machine 
shop. 

To cut such a blade for bits, grind 
it on both sides on the corner of an 
emery wheel and break it in a vise. 
Cut the pieces slightly large and 
grind to size on the face of the wheel. 
A wedge block with a 4-deg. bevel 
will hold a bit in the boring bar at an 
angle giving clearance to the rront 
of the tool so that only one face of 
the bit need be polished.—F. R. T. 


TWO OLD BELLS from 
telephone, bicycle, or 
doorbells will make a 
convenient container 
for delicate parts when 
a clock or other small 
mechanism is disas- 
sembled. File off the 
riveted stud if neces- 
sary and join them with 
a nail on which shoul- 
ders have been filed. 
Rivet the ends of nail. 
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By WALTER E. BURTON 


ERSATILITY is the outstanding 

feature of this projector, which has 
a large number of uses in the home 
workshop. Four of the handiest ones 
are: 

1. Projecting a greatly enlarged 
contour silhouette of gear teeth, a 
screw thread, a tap, saw-blade teeth, 
and the like. This is valuable for de- 
termining pitch, detecting wear or 
flaws in the mesh of gears, and meas- 
uring angles or diameters difficult or 
impossible to measure in ordinary 
ways. 

2. Obtaining an enlarged image 
(not a silhouette) of punches, dies. 
engraved or stamped surfaces, and 
machined parts, to examine for de- 
fects, to measure to an accuracy of 
005”, and to compare closely with master 
drawings. 

3. Transferring directly to a piece of 
stock placed in the screen position the en- 
larged outline of a scale drawing or pattern. 

4. Projecting on sensitized paper the im- 
age of an important piece of work so as 


ALL-PURPOSE 


Device Affords Quick Visual 


to preserve a permanent record; and also 
copying drawings or printed matter to be 
kept. 

‘The instrument shown in Fig. 1 is really 
two projectors in one. First, it works like 
the familiar magic lantern to throw on a 
screen the image of a surface; and secondly, 
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SHOP PROJECTOR 


Means of Comparing and Measuring Small or Intricate Work 


with a simple auxiliary unit, it is changed 
to a contour projector, which will throw on 
the screen the shadow of a thread, gear, or 
the like. If made of plywood, the projector 
is suited only for intermittent use (all that 
is likely to be given a home-workshop in- 
strument), but it could be insulated with 
asbestos or built of sheet metal to permit 
continuous operation with high-intensity 
lamps. 

To obtain a sharp, undistorted image on 
the screen, use a corrected lens and an 
optically flat mirror or prism. A lens having 
a focal length of 5” to 8” will do. Any good 
anastigmatic camera or enlarger lens in 
this range, and having an aperture of £/4.5 
or larger, will give good results, A 
projector lens taken from an old magic 
lantern may also be used, provided it 
is of satisfactory quality. In selecting 
your lens, remember that the greater 
the aperture, the brighter the image 
will be but the shallower the depth of 
focus, In general, the longer the focal 
length, the larger the field covered by 
the lens will be, and the shorter the 
focal length, the greater the magnifica- 
tion, 

The lens must be placed in a focusing 
mount at the top of the projector hous- 
ing. The simplest way, perhaps, is to 
attach it to the upper end of a tube 
that slides within another tube fastened 
to the top of the lamp house. A spiral 
groove cut in the sliding tube and a pin 
mounted in the fixed tube will permit 
the lens to be focused with accuracy. 
Above the lens a mirror or prism 


directs the image horizontally and also re- 
verses it so that it appears in the normal 
position on the screen. A 90-deg. prism of 
the type used on photostat cameras is ex- 
cellent but not easy to obtain; an ordinary 
plate-glass mirror, though prone toward 
“ghost images,” is fairly satisfactory; and 
a first-surface mirror of optically flat glass, 
Fig. 4, is about as good as the prism. If you 
plan to reproduce contours exactly, you 
must of course have a screen image that is 
free from distortion. One easy way to test 
your lens and mirror system is to project 
‘a series of crossed lines that form a check- 
erboard grid; by laying a straightedge on 
the screen image, you can detect any seri- 


ous lineal distortion in the projected view. 

‘The housing, a plywood box with the back 
hinged to permit insertion of the work, 
measures 8” by 8” by 12” on the inside. In 
determining the height of your projector, 
it’s a good plan to add together the focal 
length of the lens, the greatest height of 
the work to be handled, and 1”, though if 
the lens tube is long this can be reduced. 

On the inside of the front wall of the 
housing mount two porcelain sockets, cen- 
" from the ends and the top. 
Cut two 5” or 6" pieces of bright sheet 
metal to serve as reflectors and tack them 
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This shows @ reflected image of o wire-drill gouge 


Above, outline of a '4”-13 ta 
image was magnified 10 times. Photo below suggests 
how carefully the mesh of gears can be scrutin 
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Here is the contour-proj 
the housing. A chuck 


to the sides and top so that they will direct 
light to the area immediately below the 
lens, Behind them bore a row of %” holes 
to serve as vents. If the projector heats up 
excessively, bore two more rows of vent 
holes near the bottom of each side, attach- 
ing sheet-metal light baffles if needed, The 
placement of sockets and reflectors is shown 
in Figs. 2 and 3; note that in the former 
photo the projector is lying on its front. 
Two 100-watt lamps, controlled by sep- 
arate toggle switches, will serve as the light 
source for most work, giving satisfactorily 
bright images of steel surfaces at magni- 
fications up to six or eight diameters. Two 
No. 1 photofloods will provide all the light 
needed for almost any job, but possible 
overheating must be Kept in mind. It's a 
good plan to use a photoflood in one socket 
and a 100-watt lamp in the other; this will 
enable you to use the latter alone for focus- 
ing and the two together for examination. 
‘A screen having good reflection qualities 
may be made by coating a smooth, flat 
piece of composition board with white 
casein paint. If you plan to use the pro- 
jector for measurements, rule the screen 
into equal squares or provide it with crossed 
scales. To calibrate the instrument, a scale 
divided into, say, tenths of an inch is placed 
in the projector in the same horizontal 
plane as the object to be measured, and the 
lens-to-screen distance is adjusted until the 
scale marks coincide with the lines on the 
screen. Then the dimensions of the work 
can be read at a glance; at a magnification 
of 10 diameters, each inch on the screen 
would represent 1/10” on the work. By 
holding a ruler against the screen, you will 
be able to measure accurately to .005.” 
To get contour (silhouette) projection— 
which is exceedingly useful with gears, taps, 
and the like—you will need a separate unit 
(Figs. 5 and 6), that fits inside the projec- 
tor. It consists of a wood or metal base hav- 


ction unit in position in 
led with these gears 
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ing an upright on which is mounted a block 
holding @ socket, and, above this, a shelf 
containing a glass disk on which gears and 
the like may be laid. A short extension 
cord fitted with a two-prong plug allows the 
unit to be connected into one of the regular 
lamp sockets. A 1 "-20 thumbscrew, tapped 
into the hardwood block, locks the lamp 
and shelf in position on the upright. Di- 
rectly over the lamp, centered with respect 
to the filament, is a 2” hole cut in the sheet- 
metal shelf, and over the hole a piece of 
glass is mounted. 

Since objects such as taps are difficult to 
support by resting them directly on the 
glass, it's best to use a chuck that is also 
clamped to the upright. A method of con- 
structing a swivel clamp from %” bar stock 
is shown in the drawing. 

Make the contour unit to take an opal 
bulb of the type used in enlargers, or if this 
is unavailable, a 100-watt household lamp. 
‘To use, place the work on the glass or in 
the chuck above the glass, slide the shelf 
or chuck up and down until the screened 
silhouette is reasonably sharp, and then 
focus for maximum sharpness by adjusting 
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the lens. If you find “ghost image 
is, lighter silhouettes around the edges of 
the outline, the chances are that they are 
caused by double reflections from the mir- 
ror, though they may be traceable to diffu- 
sion from the opal-glass bulb. However, 
you can usually disregard these secondary 
images, making measurements and compari- 
sons from the outline image only. In cases 
where the utmost sharpness is essential, 
such as when projecting an image on sen- 
sitized paper for making a record, either 
remove the mirror and project the image 
directly on the paper thumbtacked to the 
ceiling, or else turn the instrument on its 
side Like a horizontal enlarger. 

The contour image can be calibrated very 
easily by projecting the shadow of a tap the 
specifications of which are known. Thus if 
one having 20 threads an inch is projected, 
and if the lens-to-screen distance is adjusted 
until the apparent distance between adja- 
cent threads is 14", the magnification will 
then be 10 diameters. Be sure to have the 
calibrating piece in the plane that the work 
will occupy, and remember that any move- 
ment of the unit will alter magnification. 
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ILLEGAL RADIO STATIONS are smelled out 
by the radio “‘snifter” shown at the right. 
It is employed by the Radio Intelligence 
Division of the Federal Communications 
Commission, and will lead an investigator 
to the very room in which a clandestine 
transmitter is being operated. It works on 
the principle of a portable radio—the closer 
it is brought to the transmitter, the more 
intense becomes its signal. The RID has 
uncovered some 400 illegal and subversive 
stations, using first a monitor and recorder, 
then a powerful direction finder, and finally 
the snifter to locate the exact spot. 


SNAP-ACTION SWITCHES operated by a 
beryllium-copper rolling spring and a stain- 
less-steel actuating pin are available in 
miniature size. They are completely built-in 
and are enclosed in a 17/64" by 18/16" by 
13/16” bakelite case. All parts are non- 
corrosive, the blades like the spring being 
of copper and the contacts of silver, The 
switches, rated at 15 amp., 115 volts A.C., 
are furnished in single-pole, normally open 
or normally closed, and double-throw types. 


COMPLETELY SEALED LEADS for use in 
transformers, condensers, coils, filters, and 
the like can be obtained in any size or 
shape to meet particular requirements. 
They are made by Electrical Industries, 
Inc., of Newark, N. J., of Pyrex glass and 
Kovar electrodes with metal collars. 


LIGHTHOUSE-TYPE MEGATRON TUBES made by 


General Electric for the military services, are ex- jamal 
pected to lead to rapid postwar expansion of FM and = es 
television relay systems in the high-frequency ranges. Mn 
The conventional arrangement of grid, anode, and Lori 
cathode is replaced by parallel planes or layers of — 

glass and metal fused into strong, rigid units capable orvoot “Fam  searer 
of withstanding severe jolts. This design permits 

compact structure, provides high-frequency and high- =f 
power output, and gives low plate-to-cathode capaci- } oars 

tance. i - 


Parallel-plane construction is particularly im- | cuss sea — ee —— 
portant in the high- 
frequency portions of 
the radio spectrum for 
which tubes can now be 
made with sufficient 
power. It will also 
make available many 
high and ultra-high fre- 
quencies, 
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ADAPTING AUTO RADIOS TO HOME USE 
Servicing Your Radio 


ITH a few basic changes an automo- 

bile receiver can be adapted for use in 
the home on standard house current. Some 
of the parts do not work on 115-volt A.C., 
but substitution of parts that will results in 
conversion of the entire set. 

First, get a new speaker—a permanent- 
magnet type. Most automobile speakers use 
a 6-volt D.C. field, and you will need one 
that uses no current for the field. Merely 
connect the voice coil to the leads that were 
connected to the voice coil of the original 
speaker. In some cases, a plug arrangement: 
may permit returning the set to the car. 

‘The power supply must also be changed. 
‘There are two types com- 
monly used in auto re- 
celvers. For that employ- 
ing a tube rectifier (Fig. 
1), obtain a 110-volt pow- 
er transformer that will 
deliver 150 milliamp. at 
250 to 350 volts and 6.3 
volts for tube heaters. Use 
the same rectifier, hooking 
the high-voltage leads to 
the two plates as shown. 
‘These are the same con- 
nections used for the old 
transformer. 

After this, remove the 
input-line and ignition fil- 
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ter and add an on-off switch to break the 
115-volt A.C. circuit. Run the filaments of 
the tubes from the 6.3-volt A.C. winding of 
the transformer, hooking the transformer 
lead to any convenient filament prongs in 
the set and grounding the other end of the 
transformer winding. The circuit is shown 
in Fig. 2. 

In an automobile receiver with a power 
supply utilizing a synchronous-type vi- 
brator, the high-voltage input comes from 
the center tap of the car transformer. Use a 
new power transformer with a center tap to 
connect to the filament of an 80, 5Y3, 5Y4, 
or similar-type rectifier tube, and use the 

5-volt winding to drive the recti- 
fier filaments. This, of course, 
requires the addition of a tube 
and socket as well as the power 
transformer. 

A long antenna is not neces- 
sary since automobile receivers 
are made to operate on very 
short whip antennas. A short 
piece of wire—about 20’—will 
serve very well. The speaker 
may be mounted on the panel of 
a cabinet or in any way suited 
to its use. Insert the shut-off 
switch, which should be a 110- 
volt type, in one lead to the trans- 
former primary.—G. O, SMITH. 
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Radio Circuit Tester Uses Headphones and Standard Parts 


TE simple test circuit will prove useful 
to the student of electronics or the ex- 
perimenter, and will often track down 
trouble that can’t be located by guesswork. 

To check audio signals, use the A.C, input 
leads with switch 1 at B and switch 2 at C. 
For example, if distortion is to be localized, 
put the leads first across the plate and 
cathode of an output tube, then across the 
grid and cathode. If the signal is clear at 
the grid but not at the plate, the distortion 
is in that output stage or tube. 

For radio-frequency tests, set switch 1 at 
A and switch 2 at C. Place the prods on the 
plate of the tube and the positive side of the 
plate supply. The signal should be heard, 
rectified by the crystal detector. Shift the 
lead from the plate to the grid. If the signal 


is not much weaker, the gain of the stage 
is low and some defect exists, 

For continuity tests, disregard switch 1 
and set switch 2 at D. To test a fixed con- 
denser, touch the prods to its terminals. A 
click should be heard. Remove the prods, 
wait a few seconds, and again apply them. 
‘The click should be much weaker, showing 
that the condenser has held the charge, 

Coils, resistors, and tube filaments may 
be tested on the same circuit. No click 
means an open circuit, Tuning condensers 
can be tested by first disconnecting the leads 
to prevent shorting through other parts. No 
click should be heard when the rotor is 
turned, Never use the continuity leads on 
a receiver unless the line cord or batteries 
are disconnected.-WILLARD Moopy. 


PERMISSIBLE VOLTAGE DROP 


[ELECTRICAL] 


Wuat must be the rated capacity of a 10,000-ohm resistor across which the 
voltage drop is to be 125 volts? ‘The table below shows instantly that the per- 
missible voltage drop across a 1-watt, 10,000-ohm resistor is 100 volts, which is 
too small. The drop across a 2-watt resistor mai ly be 140 volts.’ A 2-watt 
unit is therefore required. As another example, if a hm resistor rated at 3 
watts is at hand, it may safely be used to create a potential drop of 38 volts or less. 
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A RELIABLE REVERSING SWITCH for a 
motor can be made of the distributor cap 
from a six-cylinder car and some odd scraps. 

Measure the depth of the notches on the 
inner wipe contacts or studs, and from fiber 
or composition board about 1/16” less in 
thickness cut a disk to fit freely within all 
six notches, leaving the stud ends exposed. 

‘Make the two small contact plates some- 
what narrower than the distance between 
two adjacent studs, so that a plate can 
never touch two studs at once. 

‘The long spring contact can be made of 
phosophor bronze or of clock spring with 
copper contact surfaces soldered on. Shape 
it so that one prong at each end will rest 
upon the stud when the short contacts are 
at either end of their travel, as shown. Mid- 
way of this, the spring prongs should make 
no contact. Make the hole for the assembly 
bolt big enough so that it will pass through 
without making electrical contact. 

Cut a fiber cover disk and attach a short 
handle; then solder flexible leads to the 
small contacts, bring them through holes in 
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INSPECTING CONNECTIONS, contact 
points, or small, inaccessible parts may be 
made easier with a dental mirror taped to 
the barrel of a vestpocket flashlight. Bend 
the handle so that the beam hits the mirror 
squarely and is reflected to illuminate the 
area under inspection.—JouN KRILL, 


FLEXIBLE LEADS 
‘TO MOTOR FIELD 


the cover disk, and bolt the disks together 
with spacing washers between to allow play 
for the spring contact. File a shallow notch 
in the rim of the cap just long enough to 
allow the proper amount of travel for the 
handle, At its midpoint file a second shallow 
notch to provide an “off” position. 

Assemble the switch with a small cap 
screw, spring, and nut, filing a bevel on the 
contacts if necessary to make them ride up 
on the studs readily.—EDWARD MOONEY. 


CANDLESTICKS are sometimes needed in a 
hurry when an emergency occurs. Common 
plumber’s candles can be set into standard 
porcelain fixtures such 
as shown below. So held, 
they will not drip on the 
surface they rest upon. 
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By HAROLD P. STRAND 


NE of the simplest and most de- 

pendable ways of charging stor- 
age batteries is with a motor-gener- 
ator set. Readily assembled from a 
shop motor and an old auto generator, 
the unit affords an easy means of put- 
ting new pep into car batteries to 
meet heavy wintertime drain. It will 
also serve as a convenient D.C. supply 
for home electroplating, running a 
two-rail model railroad, charging elec- 
tric-boat batteries, and the like. 

‘The complete unit, shown in Fig. 1, 
consists of a -h.p. split-phase motor, 
a generator picked up in a junkyard 
for $3, and a one-to-one V-belt drive. 
It will deliver a continuous 8-amp. 
charge without overloading the motor; 
and the rate could be increased to 
about 13 or 14 amp. by the use of a 
\%4-hp. motor. The generator is one 
of the older type employing third- 
brush regulation which was widely 
used on several makes of popular cars. 
In shopping for a suitable generator, 
don’t buy a heavy-duty type unless 
you are prepared to supply the power 
to drive it efficiently. Pick one that 
appears to have good bearings and a 
commutator that is free of grooves 
and deep pits. You'll probably have 
to take a chance on the condition of 
the windings, since there’s little chance 
to test them in most junkyards. If 


196 


MOTOR 


This Homemade Charger 


possible, get one with a cutout in good 
condition. 

After cleaning up the generator 
case, inspecting the brushes, and light- 
ly sanding the commutator, set up the 
generator temporarily for testing, and 
drive it at 1,700 or 1,800 r.p.m. If it is 
possible to determine direction of rota- 
tion from evidences of the way the 
generator was mounted in a car, it 
should of course be driven in that di- 
rection; if you cannot tell, try both 
directions to see which way it will 
build up current. 

Sometimes it may be necessary to 
“flash” the generator to start the 
building-up process, that is, to short- 
circuit the generator for an instant 
while it is running. Connect a jumper 


it is pictured here 
in finished form, charging an automobile storage battery 


4 Adivstment of the charging rate in a three-bruth gen- 
erator is made by loosening a screw and then pushin 
the thied brush with @ Ringers Retighten screw fo. foot 


GENERATOR SET 


Will Be Invaluable in Boosting Winter-Weakened Auto Batteries 


to the frame and touch it briefly to the input 
terminal on the cutout. If this doesn’t work 
for either direction of rotation, try flashing 
the fields from an outside source. To do this, 
lift the insulated brush (the one that sup- 
plies output) and connect a storage battery 
‘with one lead to the frame and the other to 
the third or adjustable brush. With the gen- 
erator idle, make several short applications 
of the current; then replace the lifted brush 
and try the generator once more. If it still 
doesn't generate, the only thing to do is to 
‘take it apart and test each component sep- 
rately. 

‘The armature may be tested for shorts 
or open circuits in a growler; if you don't 
have one, the job can be done in an auto 
service station. The field should also be in- 
spected for open circuits and grounds by 


means of a series test lamp, as in Fig. 5, and 
the brush-holder assembly may be similarly 
tested, as in Fig. 6. Make sure that the 
ground connection from field to frame is 
clean and tight, that the insulation of the 
leads is in good shape, and that the bear- 
ings are not so worn as to permit the arma- 
ture to touch the field poles. While you have 
the generator apart, it’s a good idea to un- 
dercut the commutator and to turn it down 
in a lathe if the surface isn’t smooth, 

As soon as you have made sure that the 
generator builds up, mount it permanently 
with its motor on a wooden base. The orig- 
inal mounting bracket can be utilized by 
attaching it to the base with 5/16” machine 
bolts. A slotted arm, also secured to the 
base, will allow you to adjust belt tension, 
Details of the mounting method are shown 


2 Here the mounting bracket originally 
cor is being ofred for holding the generator. A 
slotted upright helps in adjusting belt tension 
5 If the generator foils to build up current, the 

field can be checked for o possible ground or o 
broken circuit by the use of o series test hookup 


A stondord generator cutout 
unit is used to chorge batteries 
1 protection if the motor should be stopped 


A series test lomp will olso come in handy in 
‘making certain that one brush is grounded ond 
the other two aren't. Replace them if badly worn 


3 


curour AMMETER 


GROUNDED 
THIRD INSIDE 


Po) fi FRAME BATTERY 


g T 
INSULATED GROUNDED —— 
BRUSH BRUSH 
Sa GROUNDED ON 
GENERATOR FRAME 


one end of the heavy winding in the cut- 
out. The other cutout terminal is con- 
nected by a short wire to one side of a 
small ammeter, to the other terminal of 
which is attached a wire terminating in 
an alligator clip. The other main lead 
runs from a ground on the generator 
frame, made by drilling and tapping for 
a 10-32 screw, and ending in another clip. 
‘Take pains to make all connections as 
clean and tight as possible, and use fairly 
heavy wire. 

Before clipping the leads to a battery 
for a charge, determine the polarity of 
the charging line. This may be done with 
a D.C. voltmeter, or by placing the clips 
in a glass of salt water with the genera- 
tor running, Bubbles will collect around 
the negative clip, which is the one at- 


Threo-brush generators were once common on light cars tached to the negative battery terminal. 


in Fig. 2, About 1,750 rp.m. is a good gen- 
erator speed; if you use a motor of higher 
or lower speed, select pulley sizes that will 
produce this. 

‘The circuit diagram of a three-brush gen- 
erator is illustrated above. Note that one 
brush and one end of the field are ground- 
ed, that the other end of the field connects 
to the third brush, and that the insulated 
brush supplies the output in conjunction 
with the ground. If you plan to use the 
motor-generator set to charge batteries, be 
sure to use the cutout, since it protects the 
battery against accidental discharge if the 
power to the motor should be cut off. 

In wiring the unit, run the insulated-brush 
lead to the cutout, where it should be at- 
tached to the terminal that is connected to 


Mark each clip with a plus or minus sign 
for future reference. Incidentally, do not 
ever run the generator for more than a few 
moments without attaching a load across 
it, because the voltage may build up to a 
value that will damage the field coils. 

‘The charging rate may be adjusted by 
moving the third brush. Fig. 4 shows how, 
by loosening a clamping screw, the brush 
can be moved with the fingers. Pushing it 
in the direction of rotation increases the 
charging rate. To determine how much the 
rate may be advanced without overloading 
the motor, connect an A.C. ammeter in 
series with one motor lead. Then, with the 
generator charging a battery, advance the 
third brush until the motor ammeter 
reaches the figure stamped on the motor 
plate as the full-load current. 


OHM’‘S LAW 


IN any electrical circuit, a definite rela- 
tionship exists between the resistance, the 
impressed voltage, and the current that is 
flowing. An ohm, the common unit of re- 
sistance, may be defined as the resistance 
through which 1 amp. will flow when 
tential of 1 volt is applied. As set fort 
Ohm's Law, 


in 


I=E+R 
where I is current in amperes, E potential 
in volts, and R resistance in ohms, Thus 
ampere: ts = ohms, 

‘Where resistance is the unknown qu: 
tity, this formula becomes R = E+ I 
(ohms = volts + amperes); and where 
voltage is the unknown factor, E = R x I 
(volts = ohms x amperes). 

‘A simple way to memorize Ohm's Law is 
to remember the expression 

E+ (RxD 
Remove from this the unknown to be de- 
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[ELECTRICAL] 


termined and place it before the remaining 
aymbols with an equals sign between, and 
you will have the formula applicable to the 
problem, Thus, to find E, place it outside 
and obtain E ve it 

remaining: R = E + I. 
EXAMPLE: A 3-volt bulb is rated at 8 
amp. What is its resistance? Applying the 
formula R = E + I, we divide 3 by .8 and 
obtain the answer 3.75 ohms. 

EXAMPLE: What current will be drawn 
by a 10-olim resistance connected across a 
6-volt storage battery? Substituting known 

Jues in the formula I = E = R, and so 
dividing 6 by 10, we find the answer to be 
6 amp. 

EXAMPLE: An ammeter shows that 5 
amp. flows through a 22-ohm resistance. 
‘What is the applied voltage? Since E = R 
<x I, we multiply 22 by 5 and find the 
answer to be 110 volts, 
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The Chemistry of Solutions 


Ammonia gas dissolv. 


By KENNETH M. SWEZEY 


HENEVER you stir sugar into a 
glass of lemonade, you perform a 
feat of magic as marvelous as any 
on the stage. With a twist of the spoon, 
you make a solid vanish so completely that 
no microscope is powerful enough to detect 
it. Your taste will tell you, though, that the 
sugar is still present and in equal amount 
in every drop of the liquid. Let the water 
evaporate, and, lo! mixed with solids from 
the lemon juice, you will find your sugar 
back again. A 
All solutions involve this same magic. 
The dissolved substance, or solute, disap- 
Pears completely and uniformly in the dis- 
solving substance, or solvent. In a true solu- 
tion, the solute can never be separated; yet 
remove the solvent by evaporation or other 
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in @ little water introduced in the 
flask, creating © portiol vacuum that starts this fountain 


means, and the solute reap- 
pears, 

Exactly what happens 
when a substance goes into 
solution, nobody knows, It 
is evident, however, that the 
solute breaks down into in- 
dividual or small groups of 
molecules that dart about 
distributing themselves uni- 
formly thoughout the sol- 
vent. 

‘This motion can be dem- 
onstrated by dropping a few 
grains of a water-soluble 
dye into a tall glass or cylin- 
der of water. At first the 
dye falls straight down, 
pulled by gravity; then the 
grains swirl with the water 
currents and finally go into 
solution, spreading uniform- 
ly throughout the water. 

Heat is required to free 
molecules so they can move. 
This heat is extracted from 
the solvent and it is cooled. 
Some substances also react 
chemically with the solvent 
and produce heat. If the 
cooling and heating balance, 
the temperature won't 
change. 

‘These reactions may be 
demonstrated with sodium 
hydroxide, or ordinary lye, 
and ammonium nitrate. Stir 
the powders into separate 
glasses of water at room 
temperature and test with a 
thermometer. The lye solution will be near 
the boiling point, while the other will be at 
freezing or below. 

‘Temperature also determines the amount 
of a given substance that will dissolve in a 
particular solvent. Except for a few chemi- 
cal compounds such as some calcium salts 
and certain organic acids, solubility in- 
creases with a rise in temperature—not 
much in some cases, enormously in others. 
You can dissolve about 36 grams common 
salt or 31 grams saltpeter in 100 ml. water 
at room temperature; at the boiling point, 
you can dissolve only three more grams of 
salt but 215 more of saltpeter. 

‘Most solutions that are saturated at high 
temperature must be kept at that tempera- 
ture or the solute will crystallize out. For 
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a fascinating demonstration of this, dissolve 
as much lead iodide as you can in a test tube 
of boiling water, stirring for several min- 
utes. Then support the tube upright and 
let the solution cool. Tiny golden crystals 
will begin to form all through the solution, 
growing before your eyes and finally falling 
slowly in a beautiful golden shower. 

‘A saturated solution is generally defined 
as one containing as much dissolved solute 
as it can hold. This is not exactly true, for 
with care, and with certain chemicals, you 
can make supersaturated solutions—un- 
stable solutions that will part readily with 
their excess solute. 

With ordinary photographers’ hypo (so- 
dium thiosulphate), you can demonstrate 
this. Half fill a small beaker with hypo 
crystals and place the beaker over a small 
flame, The crystals will soon form a liquid 
as they dissolve in their own water of crys- 
tallization, If the beaker is clean and if 
there are no foreign particles or undissolved 
crystals in the solution, the product may be 
cooled without having crystals form. Add a 
single crystal of hypo, however, or even 
scratch the bottom of the cooled beaker with 
a stirring rod, and crystallization begins, 
causing the whole solution to solidify. 

A more accurate definition of a saturated 
solution therefore is that it is a solution that 
will not gain or lose in concentration if a 
little undissolved solute is added. In your 
practical laboratory work, you may consider 
a solution saturated if, after a reasonable 
amount of stirring, some of the solute set- 
tles to the bottom. 

Many crystalline compounds already con- 
tain, like the hypo, water as a definite part 
of their composition. This water exerts an 
outward pressure against the pressure of 
the water vapor in the air. If the crystal- 
water pressure is greater than the atmos- 
pheric-vapor pressure, the crystal will give 
up its water and slowly crumble into a dry 
powder, This is called efforescence. As an 
example, leave a few crystals of washing 
soda in the air of a warm room, and they 
will soon fall into a white powder. Wash- 
ing soda that has thus lost water, however, 
has by no means deteriorated. It has really 
gained in strength. 

Some other chemical compounds, orig- 
inally dry, readily absorb water from the 
air, and some even finally dissolve in their 
absorbed water. These chemicals are called 
deliquescent. Calcium chloride, used to dry 
out cellars and to keep roads and tennis 
courts moist by absorbing moisture from 
the atmosphere, is an example. Left beside 
the washing-soda sample that dries out, it 
soon gathers a puddle of water. 

Because it dissolves so many things, water 
is called a universal solvent. When a sub- 
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Crystals of washing soda dry out to powder in the 
sir, os shown at the left, while calcium chlor 
ebsorbs so much water (right) it actually swi 


Dropped into water, dye is pulled down by gravity, 
id then moleculor motion sets in, swirling it in 
until it becomes uniformly dis 
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stance is said to be soluble, the solvent is assumed 
to be water unless another is mentioned. There 
are dozens of other solvents. Alcohol, ether, 
acetone, carbon tetrachloride, and turpentine are 
well known. 

Besides solutions of solids in a liquid, there 


Supersaturated solutions 
may be liquid one mo- 
ment, solid the next, os 
elow and at right. Moke 
one by heating hype erys- 
tals to get a solution like 
that below. If you allow it 
to cool quietly, nothing 
happens, but then odd a 
single extra crystal, and 
the mass soon s 
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can be solutions of liquids in liquids 
(alcohol in water, for example), gases 
in liquids (household ammonia), and 
even solids in solids. Solder, brass, 
and many other alloys are so united 
chemically that they are often spoken 
of as solid solutions. 

Soda water is a solution of carbon 
dioxide gas in water. It bubbles as it 
warms up to room temperature be- 
cause, unlike solutions of solids in 
liquids, the saturation point of gases 
in liquids decreases as the tempera- 
ture rises. 

At room temperature, 90 cc. carbon 
dioxide can be dissolved in 100 ml. 
water; but hydrogen chloride can dis- 
solve to the amazing amount of 44,200 
cc,, while ammonia gas can squeeze 
itself into water at the rate of 70,000 
cc, to 100 ml. The extreme solubility 
of these two gases can be used in per- 
forming the picturesque demonstra- 
tion of a fountain shown on page 199. 

Ammonia is the easier of the two to 
make and use. Set up a 1-liter or 500- 
ml. round-bottom flask as indicated. 
It is important to use a round-bottom 
flask, for one with a flat bottom might 
be crushed by the air pressure. Pass 
through one hole of a two-hole stopper 
a long, straight glass tube drawn out 
to a jet at its upper end, and let the 
lower end dip into a vessel of water 
to which a little phenolphthalein solu- 
tion has been added. Then pass a 
medicine dropper filled with water 
through the other hole. 

You may make ammonia in a flask 
like that shown at the left in the photo 
by adding concentrated ammonium 
hydroxide through the thistle tube to 
sodium hydroxide pellets on the bot- 
tom. Remove the stopper from the 
round-bottom flask and lead ammonia 
gas into it from the generator through 
a rubber tube, Being lighter than air, 
it will displace the air downward. 
‘When an ammonia smell issues from 
the bottom, remove the rubber tube, 
and stopper the flask tight. 

Now squeeze water from the medi- 
cine dropper into the inverted flask. 
Ammonia will dissolve, and a partial 
vacuum will be created, causing water 
to rise from the lower vessel and 
squirt out of the jet. Since ammonia 
is an alkali when dissolved, it turns 
the phenolphthalein in the water pink. 

As more water enters the flask, 
more and more ammonia dissolves, 
and the vacuum becomes increasingly 
greater. The water shoots up faster 
and faster, splashing against the top. 
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FRICTION IS RESISTANCE to the movement 
of one object or substance over or through 
another. When we walk, row a boat, pull a 
sled, drive a car, or fly a plane, we encounter 
friction either as a help or a hindrance. If 
we want something to move readily, we 
seek to reduce friction; if we want an 
object to grip another, we try to increase 
friction. 

‘The relative amount of friction between 
two given substances is called the coefficient 
of friction. You can study friction at first 
hand, and learn about this coefficient, by 
means of a common ruler and several dif- 
ferent household objects. Raise one end of 
the ruler to the minimum height necessary 
for the moving object to slide all the way 
down. You will have to start the object, for 
starting friction is greater than that dur- 
ing motion. 

‘Try using an eraser for the sliding object, 
and you will find that you will have to raise 
the end of the ruler comparatively high, as 
shown at the upper right. To find the co- 
efficient, divide the height of the end by the 
base of the triangle formed. 
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HOME EXPERIMENES 


« 


SUBSTITUTE AN ICE CUBE for the eraser, 
and you will discover that the end of the 
ruler can be set very low, as shown above. 
Instead of a high coefficient of friction, as 
with the eraser, the coefficient will be low 
reduced by a film of water between the ice 
and the ruler. Oil films similarly reduce 
friction between machine parts, 


MOLECULES OF FLUIDS as light even as 
air provide friction as well as do solid ma- 
terials. The friction of air molecules against 
the sides of fast-moving trains, automobiles, 
and planes is an important retarding force. 
A thrown baseball curves because of the 
reaction between still air and air that is 
dragged by friction around the whirling 
ball. 

You can prove that air exerts frictional 
force between its molecules and against 
solids by means of the simple apparatus 
shown at the left. Suspend the upper card- 
board disk freely by fine wire or thread, and 
rotate close to it a similar disk mounted on 
a hand drill. When the disk on the drill is 
rotated fast enough and steadily enough, air 
friction between the two will twist the upper 
from its original position, and eventually it 
will start this disk rotating in the same di- 
rection as the other. 
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Wii FRICTION 


HOW STARTING FRICTION acts can be 
shown by draping a handkerchief or a towel 
loosely over your arm, as illustrated in the 
upper photo at right. Have one end of the 
cloth hang down much lower than the other. 
If you keep your arm still, the considerable 
starting friction will hold the cloth in place 
even when one side is much heavier than 
the other. 

Lower your wrist, though, so that the 
slope will overcome the starting friction, 
and the handkerchief will begin to slide 
down your arm. As a result, in addition to 
sliding down, the handkerchief also will be 
pulled down on the heavier side. Once the 
starting friction is overcome, the unequal 
weight will cause it to drop off. 


IN SLIDING OR ROLLING, an object en- 
counters friction. Attach a moderately 
strong rubber band to a flatiron, as shown 
in the two photos at left, and note the 
amount of stretch when you slide the fron 
over a table. Now place two round pencils 
under the iron to serve as wheels. There 
will be hardly any stretch when you pull 
the rubber band. 

Though it’s generally easier to slide an 
object than to lift it, the force of friction is 
ordinarily too high ‘for efficient movement 
unless both surfaces making contact are ex- 
ceptionally smooth, Sleds move swiftly over 
ice and snow because pressure melts water 
under the runners and provides a lubri- 
cant. Extreme cold reduces sled speeds, 
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SPINNING AN EGG is an easy way to de- 
mine if it is raw or hard-boiled. Place an 
egg of each kind in saucers and spin them. 
The hard-boiled one will turn for some time 
because friction between the saucer and the 
point of contact on the egg is slight. The 
raw egg will waver and soon stop. Friction 
contributes to this behavior in several ways. 
‘The loose yolk, moving within the fluid egg- 
white, sets up molecular friction. It also 
unbalances the egg, creating a series of con- 
tact points between shell and saucer, and 
thus producing in effect a larger area of 
frictional contact than with the boiled egg. 
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Farmers Turn Mechanics 


This homemade garden tractor, built by Louis Bellotti, of Illinois, 
tages of farm equipment 


used to combat sh 


symbol 


Ce: upon to feed an America at 


war and her Allies as well, farmers 

throughout the nation have for the 
past three years not only put their shoulders 
to the plow, but have also put them behind 
the hammer, the wrench, the lathe, and 
the welding torch. For American farmers, 
deprived when they needed them most of 
sufficient new machines for their gigantic 


Converted from a horse-drawn tool to one for use 
tractor, this plow is shown set up in the 
in the ‘parts occupy when mounted 


task, have built their own 
and maintained them with 
the thoroughness of expert 
mechanics. 

‘What some of them ac- 
complished is indicated in 
the series of accompanying 
photographs. Several of the 
machines shown were built 
from scratch; others were 
salvaged from junk yards. 
All are. seeing service on 
farms in Illinois, New York, 
and Ohio. 

This same activity has 
been going on from Maine 
to California. Often farmer- 
mechanics have had the help 
of instructors and tools at 
some 6,000 shops operated 
in connection with farm- 
machinery repair courses of 
the U.S. Departments of 
Vocational Agriculture and 
Food Production War Train- 
ing and sponsored by local 
public boards of education, 
What they have done, you 
can do too—with old, discarded machines, 
with pieces found in junk yards, and with 
parts from the scrap heap. 

Louis Bellatti, of Mount Pulaski, Ill., has 
his own electrically equipped farm work- 
shop. Salvaging parts from the scrap heap, 
he spent exactly $20 to construct a garden 
tractor plow. At present he runs it with a 
Fairbanks-Morse engine taken from his dis- 


Out of the 
the troctor 
counterbalon 
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to Feed America 


carded home light plant, but he expects soon 
to add a 9-hp. air-cooled motor at a cost of 
$140 more. With the new motor, his tractor 
will walk a 12” plow at 3 mp.h. 

At Sauquoit, N.¥., George H. Smith 
operates a 22-acre farm. He has provided 
it with rebuilt, converted, and reclaimed 
tools including a tractor plow, a lime and 
fertilizer sower, a disk harrow, and a potato 
digger. Some were made over from tools 
originally intended to be pulled by horse. 
Smith uses the smallest John Deere tractor 
for his motive power. 

‘The integral plow shown on the facing 
page can be mounted on the tractor in 20 
minutes and removed in 15 minutes. It is 
arranged to be drawn from the front of the 
tractor in such a way as to pull the tractor 
to earth when a root or rock obstructs for- 
ward motion. In good soil, the plow will 
turn a 10” furrow. Smith already owned 
the horse plow from which the tractor plow 
was made, and he spent $6 for angle iron 
and bolts and for bending and welding. He 
values the plow at $50 as a tractor tool. 

A rear axle from a 1924 Essex and 
miscellaneous steel parts, including a steel 
barrel head, gave Smith a lime and fertilizer 
sower. He turned the axle 90 deg. so the 
universal-joint coupling would extend up- 
ward, and attached to it the steel barrel 
head which had been fitted with band-iron 
paddles to form a turntable. It will throw 
fertilizer and lime 25’ to the sides and rear. 
‘The hopper, a simple box structure, is 
mounted slightly to one side so the con- 


Fertilizer, lime, or seed flow from the hopper to 
@ spinning turntable which is mounted on the uni- 
versal-joint coupling of a junked automobile axle 
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tents will be kicked out to the the rear 
when a hand-controlled gate lets them drop 
to the turntable. Capacity is about two 
bags. Smith already had the old axle; he 
spent 75 cents for band iron and bolts, and 
values the sower at $35. 

‘The disk harrow pictured was bought 
from a neighbor for $5 after it had been 
badly smashed against a boulder. With its 
old hand controls removed and with a trip- 
line handle, two sets of lock notches, and a 
ball-and-socket hitch added, the piece was 
made completely automatic and its value 
increased to about $80. Smith did all the 
work in three hours, [Turn the page.] 


This recloimed disk harrow was made automatic by 
adding the trip lever, shown above, which locks 
ond operates the gangs in work and in transport 
pot Below, with the disks at on angle for 
work, the trip handle is locked. It is unlocked 
by bocking the tractor and pulling the trip line 


Hore is a potato digger salvaged 
ond rebuilt by George H. Smith, New York State 
farmer, who also converted the plow and harrow 
and constructed the sower on the preceding pages 


Another tool that Smith bought in bad 
condition for $5 was the 1910-model potato 
digger shown on this page. It had been left 
out of doors and had become so rusted that 
most of the identification marks of the 
manufacturer were gone. So long had it 
stood in one place that an elderberry bush 
had grown up through the elevator. 

Reclaiming the machine required com- 
plete dismantling and thorough cleaning of 
all parts. Then Smith set about redesigning, 
assembling, and painting an entirely new 
potato digger. One gear had to be replaced, 
and new bushings were put in. The truck 
was discarded and the digger mounted 
directly on the tractor drawbar with a 
single bolt. Parts in addition to the original 
cost came to $6.90, but Smith wound up 
with an $85 machine. 

Smith aims at three objectives in building 
and reclaiming farm ma- 
chines. He considers safety 
of operation of first im- 
portance in homemade mi 
chinery; next, he wants effi- 
ciency in performance; and 
third, he looks for speed and 
ease in mounting a machine 
on the tractor—a matter of 
great moment during periods 
of increased production and 
decreased labor. Smith paints 
all machines and gets them 
under cover when they are 
not in use. 

‘The tractor shown at right 
was built from an assortment 
of parts by H. O. Waag, of 
Dayton, Ohio. It consists of 
a 1928 Whippet motor and 
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Whippet motor and frame, Chevrolet trans 
axle were used in this tractor built by H. O. Woag, an O} 


Smith (right) ot work on a troctor engine ot the 
Souquoit Valley Central School shop for tra 

form mechanics. He is aided by Merle L, Rog 
vocational agriculture teacher ond shop supervisor 


frame, the secondary transmission from a 
1928 Chevrolet, and a worm-drive dif- 
ferential from a 1927 Model T Ford truck, 
‘The wheel base is 70”, and the tread is 5714” 
for both axles to eliminate the danger of 
riding crops. Seat, steering column, and gas 
tank are raised, the first for better vision 
and the last to permit gravity feed. Waag 
plans to add a safety hitch and a governor. 
Parts for the tractor cost $52—$20 for the 
old Whippet, $25 for the rear axle and tires, 
$5 for the transmission, and $2 for bolts— 
and another $2 was spent for welding. 

‘This is Waag's second home-built tractor. 
He still has in operation one made from a 
Chevrolet transmission and a Model T Ford 
with a two-speed rear axle. Both pull the 
same equipment: a 14” plow, a 14’ disk 
harrow, a 14’ drag, a two-row planter, 
several cultivators, and a 6’ mower. 


n, and Ford rear 
former 
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Fly-Ash Collector Acts 
Also to Conserve Fuel 


MANy stoker-type furnaces burning low- 
grade coal waste considerable heat because 
of high-temperature stack gases. The 
velocity of the exhaust also often carries 
fly ash out the chimney to be deposited on 
walks and sills to seep into the house. 

Both the waste heat and fly ash can be 
trapped by installing a 55-gal. ofl drum 
between the furnace and chimney. Centri- 
fugal action in this chamber swirls the ash 
against the sides and it drops to the bottom 
where it can be collected. The clean, hot 
Bases at the center are slowed down and 
lose much of their heat before escaping up 
the chimney. This heat may warm the 
basement or, by provision of a coil, it may 
be used for supplementary water heating. 

‘The pipe from the furnace enters the 
drum at one side to cause the gases to 
swirl. Cut the hole for it and one for the 
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pipe to the stack with a wide chisel driven 
along the metal so as not to bend it inward. 
These holes need not be exact fits, for 
powdered asbestos cement will calk the 
joints. The door opening, however, should 
be cut cleanly since the piece cut out is 
framed with a sheet-metal flange and used 
for the door. Attach hinges and a cabinet 
or refrigerator latch with small bolts. 

A copper coil from an old gas heater 
makes a good water-heating unit. If it is 
short, the soft copper can be “stretched” 
longer. Joints requiring rubber gaskets 
must be placed outside the drum as the 
rubber will not stand great heat. Be sure 
to connect the circuit as shown in the 
drawing, for otherwise water will not circu- 
late properly. A horizontal coil should be 
flushed after installation to get rid of trapped 
air within it—W. E. LANG, 


Bearing Ball Used In Friction Catch 


For a satisfactory friction catch, try a small coil 
spring, a bearing ball from the junk box, and two 
washers. Bore the edge of the cabinet door to a 
depth somewhat less than the length of the spring 
and counterbore for one washer. Press the spring 
in with the ball, which should be slightly larger 
than the washer hole, and fasten the washer with 
two small, countersunk screws. Attach the other 
washer to the opposite door or upright for a striker. 
Oil to prevent rust.—KEN MURRAY. 
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Sponges Grow on Trees 


needed. Three different types of sponges, 
for such common purposes, are made at 
the Du Pont plant in Buffalo, and a fourth 
type has been produced to meet specific re~ 
quirements. 

There is a soft, thin skin around each 
sponge block when it is removed from 
the molding can. This skin is formed by the 
fluid viscose being pressed against the 
smooth sides of the container. There are 
no large pores in this skin because the fluid 
and the fiber keep the crystals, which leave 
such holes, away from the sides of the mold, 

‘This skin, usually trimmed off, is left on 
some sponges so that they may be used 
both for washing and wiping. 

Auto-washing sponges are made in molds 
of oval cross section. Each block is then 
sliced in half, making two sponges, The 
soft skin is left on the outer side to make 
the sponge easy to hold, and to permit the 
user to grip it firmly without squeezing out 
too much water. The large pores of the 
straight side can be used to scrub a car. 
‘Then an experienced cleaner can turn the 
sponge over and use its smoother outer 
side as a chamois, 

All sponge blocks are inspected with 
X ray before being cut. This is done so 
that any pebbles, bits of wood, or other hard 
material that may have gotten into the 
sponge mix may be removed. The sponge 
blocks are then cut to the desired sizes 
and shapes with knives or saws, depending 
on how smooth a surface is desired. 

Most of the Du Pont sponges are brick- 
shaped. Flat surfaces are preferable to the 
irregular surfaces of natural sponges, not 
only for most kinds of scrubbing, but also 
for such industrial work as making pottery. 
Square-cornered sponges, furthermore, are 
less likely to roll away if dropped. 

‘These sponges can be sterilized by boil- 
ing without damage. Cleaning compounds, 
soaps, greasy matter, or grit will not harm 
them, They are about as impervious to 
chemicals as your shirt. Users are advised 
to squeeze rather than twist these sponges 
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(Continued from page 135) 


to dry them, lest the fibers be weakened, but 
they can stand considerable hard use. 

A mop made of synthetic sponge blocks 
can be wrung out simply by pressing it 
against a wooden grill on the edge of a 
bucket. Properly handled, one artificial 
sponge can be used to wash an automobile 
150 times or more. A synthetic sponge that 
was run through an ordinary household 
wringer 10,000 times, just to test it, showed 
virtually no signs of wear. 

When dry, a synthetic sponge feels harder 
and tougher than a good natural sponge, 
but it becomes soft and pliable when wet. 
Cellulose could be made into spongy ma- 
terial that would feel more silky, but the 
producers have concentrated on other, more 
important qualities. 

Sponges can be made with different de- 
grees of compressibility by varying the 
manufacturing process. Some synthetic 
sponges can be squeezed to about a third 
of their normal size when dry, to save 
shipping and storage space, and will re- 
main compressed until moistened. Such 
sponge cakes are put in life rafts, to be 
used either for bailing out sea water or 
for holding fresh water. 

Although most of the hearty-drinking 
substances made thus far have been in- 
tended to hold water, cellulose sponges also 
can be used to hold lubricants in mine- 
locomotive journal boxes. They are re- 
ported to give more positive contact with 
the axle than wool or cotton waste, and to 
provide more uniform lubrication. 

The Du Pont chemists have even made 
a choosy synthetic sponge that will absorb 
gasoline but not water. It is made the 
same as other sponge material, but is 
treated with a chemical that repels water. 
Such sponges have been placed in the wings 
of warplanes to drink up whatever gasoline 
might escape when a bullet penetrated a 
self-sealing fuel tank. 

Three U.S. Department of Agriculture 
research men recently suggested that syn- 
thetic sponges also be made of frozen corn- 
starch for use as internal surgical dre: 
ings. Such dressings could be left in the 
body after an operative wound was closed, 
and would slowly dissolve and be absorbed 
by the body along with the medical sub- 
stances in them. 

More uses for man-made sponges are 
constantly being found, and many more 
kinds can be manufactured. Du Pont 
chemists believe, however, that more syn- 
thetic sponges will be used in American 
homes than anywhere else. 
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You'll Live with Plastics 


success has come only in the past year or 
two, What is the result? For one thing, 
an insulating material so resistant to heat 
that it has revolutionized the design of 
electric motors. By its use, a motor of given 
horsepower may be made only one third as 
large and heavy as before. For another, 
there are new oils that remain fluid at 50 
degrees below zero. And these improve- 
ments are only the beginning. 

Among the brand-new uses for well-es- 
tablished plastics is one that will mean a lot 
to fishermen. By impregnating bamboo 
strips with waterproof phenolic resin and 
gluing them with an adhesive of the same 
type, which is really waterproof, a fishing 
rod has been produced that will not come 
apart if it gets wet. Heretofore, the finest 
rods had to be kept well varnished or they 
would fall to pieces. The impregnated rod 
never needs to be varnished at all. The 
Charles F, Orvis Company is the first to 
employ this technique. The plastic-treated 
rod has been tried out by expert fishermen 
who have reported enthusiastically as to its 
qualities. The same company also has fur- 
nished the Army with ski poles, also of 
bamboo, made in the same way, and these 
are reported to be lighter and stronger than 
steel, The manufacturer is now experi- 


Are Spiders Our Friends? 


ing technique. He enters the female’s web 
and builds a nest right up against hers. 
‘Then he starts knocking on the partition. 
Sometimes he keeps this up for days until 
he gets the “all clear” from the other side. 

Dr. Petrunkevitch has spent hours ob- 
serving the dancing of some varieties of 
male spiders, another form of courtship. 
They go through odd gyrations, circling 
around the female, waving some of their 
legs in the air, dipping, swaying, and taking 
fancy steps of all kinds. Eventually the 
female may join in the dance, circling 
around the male. 

Still another species of male spider brings 
a nice, fat bug, neatly wrapped up in silk, 
and presents it to his ladylove. His natural 
appetite sometimes gets the better of him, 
however, and he will suck all the juice out 
and present the dry shell to the female. 

Spiders cannot breathe under water, but 
some of them actually live and bring up 
their young in nests below the surface. 
‘They carry air down with them in the form 
of bubbles held in the hairs of their bodies. 
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menting on such articles as golf clubs, 
billiard cues, archery sets, and furniture. 

Plywood is an old story, but not the kind 
of plywood we have now, which can be im- 
mersed in salt water in the form of boat 
hulls, for instance, Not so well known is the 
lamination of canvas and other fabrics with 
plastic impregnation and binder. The result- 
ing material has been used by the ton in 
place of metal parts in planes, boats, trucks, 
and almost any kind of military equipment 
you could mention. It can be made actually 
stronger, pound for pound, than sheet steel 
or any other metal. Much of this develop- 
ment was brought about by the shortage 
of metal. The plastic material, entering 
new fields as a substitute, has won a per- 
manent place on its merits. 

At the same time, new and simpler tech- 
niques for molding the combination ma- 
terials have been evolved. It was upon their 
moldability, in the first place, that plastics 
entered into competition with common ma- 
terials. This quality is being improved upon 
constantly, and the machinery in which it 
is done has been undergoing similar im- 
provement. 

The plastics industry is an infant, but it 
is learning fast, and incidentally is showing 
its elders a thing or two, 
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One variety builds a nest like an inverted 
thimble attached to a grass root at the 
bottom of a pool. The female fills this with 
air which she carries down, bubble by 
bubble. There she mates and hatches out 
her young. 

‘One of the strange phenomena in spider 
life, which Dr. Petrunkevitch has watched 
time after time, is the killing of the great 
tarantula by the “tarantula hawk," a giant 
wasp, of Puerto Rico, Big and strong as 
he is, the tarantula seems to be completely 
terrorized by this enemy, or perhaps hypno- 
tized. At any rate, he makes no effort to 
defend himself. The wasp will approach 
its victim and then suddenly run under his 
belly. The spider makes no move except to 
raise himself as high as possible on his long 
legs, then stands in this odd position as if 
frozen stiff. The wasp then seizes the spider 
by one leg, throws him with a sort of jujitsu 
hold, darts in and stings him, and it’s all 
over. The tarantula loses consciousness im- 
mediately, but does not die. He is not sup- 
posed to. The wasp drags him to her 
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burrow in the ground, lays an egg on him, 
builds @ roof over the top, and then deliber- 
ately camoufiages it so that it looks like 
the surrounding ground. The tarantula will 
be fresh food for the wasp’s larva. Dr. 
Petrunkevitch has kept a tarantula alive for 
six months while it was thus “anesthetized.” 

If you should ask the doctor, he would 
tell you to kill off the wasps but not the 
spiders, The burrowing wasps of this coun- 
try, and also the common mud-daubers, use 
this same technique of injecting their poison 
into spiders and leaving them in their nests 
for their young to eat. 

He does not approve of killing even the 


Malaria 


remain immune—Jonahs in the mosquito’s 
stomach. 

And now a spectacular thing occurs. A 
male cell throws out from four to eight 
streamers, which detach themselves from it. 
‘When one of these members comes in con- 
tact with a female cell, the streamer pene- 
trates and fertilizes it. Finding its way to 
the mosquito’s stomach wall, the fertilized 
parasite attaches itself and contracts into 
‘a walled cyst. Upon maturing, the cyst 
bursts and emits from several hundred to 
several thousand spores into the body cavity 
of the insect. Migrating to all parts of its 
body, many of the spores enter the salivary 
glands of the mosquito. And when Ann bites 
the next man, she scores another infection. 

Where can the cycle be broken? First 
thought goes to the patient, both for his 
own sake and for others he may indirectly 
infect. For attacking the parasite in its 
early stages, up to the time that it bursts 
the blood cells, both quinine and the newer 
drug, atabrine, have been found effective. 
Against the mature sex cells, neither drug 
has been found useful, but another called 
plasmochin kills them. Treatments with 
such combinations of drugs as atabrine and 
plasmochin, therefore, seem to offer the best 
possibility of cure. 

‘Triphibious warfare against Ann herself, 
however, has been the grand strategy of 
the Army's antimalaria campaign. A-20 
Havoc planes have successfully attacked her 
water-dwelling larvae. Flying in formation, 
the low-skimming craft dust ponds and 
marshes with a powdered insecticide called 
DDT—a happy abbreviation for its ponder- 
ous chemical name, dichloro-diphenyl-tri- 
chlorethane. Since the “cruising range” of 
malarial mosquitoes seldom exceeds a mile 
from where they breed, the area around an 
encampment may speedily be protected. 

Insect-killing “grenades” make short 
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black widow, because this spider destroys 
many insect pests. Keep them out of your 
house and outbuildings, he says, and they 
will do no harm. He does not deny that the 
black widow's poison is virulent and has 
even caused a few deaths. 

The hostility of people to spiders in gen- 
eral is painful to the doctor, who knows so 
well that the vast majority of them are 
harmless and that they are benefactors to 
man. If insects are the greatest menace to 
mankind, as some scientists assert, then 
Dr. Petrunkevitch is quite right in calling 
the spiders our best friends among the 
lower animals. 
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work of all adult malarial mosquitoes in a 
room. Opening a valve on a black cylinder, 
six inches high and 2% inches in diameter, 
releases a persistent and all-permeating 
mist of an insecticidal vapor, consisting of 
pyrethrin suspended in a type of gas used 
in mechanical refrigerators (P.S.M., June 
"44, p. BGA). 

jalaria discipline” for troops includes 
sleeves rolled down, long trousers, and anti- 
mosquito boots after dusk. Jungle head- 
gear provides a screen of netting enclosing 
the wearer's head. In these simple, com- 
mon-sense Ways, infected mosquitoes are 
prevented from getting a chance to bite, 

Rumor has made a bugaboo of possible 
malaria epidemics, when our troops come 
home from war theaters where they have 
contracted the disease or have been ex- 
posed to it, “Nonsense” is the substance 
of an official War Department reply. Of 
course it would be taking needless chances 
to discharge these troops without a careful 
medical checkup. Routine procedure to 
carry this out, as promptly as safety pre- 
cautions permit, has already been set up 
under the office of the Surgeon General of 
the Army. 

Supervision of possible malaria carriers 
among returning service men, in fact, con- 
trasts with absence of control among civil- 
ijans within the United States. There is 
nothing to prevent a Gulf Coast resident, 
for example, from carrying the deadly fal- 
ciparum parasite to any part of the coun- 
try. This probably accounts for recent out- 
breaks of malaria in Iowa, Minnesota, New 
Jersey, and Ohio—all relatively small and 
quickly controlled. Their speedy suppres- 
sion presages what may be accomplished 
when all the resources now devoted to hu- 
man warfare may be released for a cam- 
paign against the common enemy of all 
mankind. 
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HE HAS 
YOUR BATTERY 


Jap pill-boxes and gun emplacements 
““knocked out’ fast when deadly bazookas go into 
action! It takes a trained two-man team and 
battery-power to keep these portable weapons fir- 
ing. Batteries that once were made for homes and 
farms are now sent to serve our fighting men. Use 
your available Burgess Batteries sparingly... keep 
them cool and dry. For Free Battery Hints—Write 
Dept. H-5, Burgess Battery Co., Freeport, ll. 


Write to Your Serviceman Today! 
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Death Flies at 50 Feet 


naval and merchant ships were sunk or 
crippled in masthead-height attacks, includ- 
ing a light cruiser, three destroyers, two 
DE’s and a 10,000-ton tanker. The squadron 
never kept track of the barges, sampans, 
landing ships, and sailing vessels it sent to 
the bottom as the pilots ranged far beyond 
their sectors to attack and destroy, sinking 
ships in the best-protected harbors. 

‘These attacks were made by single planes 
flying alone, and all these attacks were 
made at low level—50 to 200 feet altitude. 
A very large number of them were made 
at night. Commander Miller and his pilots 
believe thoroughly in the lethal effectiveness 
of low-level bombing, and the squadron 
trained from the start largely in masthead- 
bombing tactics alone. Two hundred feet 
was the standard bombing altitude and 200 
miles per hour indicated the speed. With 
a delayed-action bomb the plane is clear 
of the bomb blast when it explodes and 
ready to get back down on the water and 
streak for home. And, at masthead height, 
it is almost impossible to miss with your 
bombs. What is missed can be pretty com- 
pletely demolished by the plane's machine 
guns. The pilot of a PB4Y does his own 
bombing and the pilots of VB-109 devised 
a bombsight that worked better than all 
the mechanisms so far invented. 

‘There is such a long nose on the Liberator 
that the pilot can't see anything below. 
‘The target is under the nose when the 
bombs go. But, by constant practice against 
land and water targets with real bombs, 
the boys learned to drop their bombs when 
a two-inch-long piece of masking tape stuck 
to the windshield, the “‘V" made by the port 
pilot tube and the nose of the plane, and 
the waterline of a ship were all lined up. 
With experience, the bombs just don’t miss. 

Low bombing has been generally con- 
sidered the toughest of assignments, but 
these boys preferred it. They felt safer 
doing it and actually came to fear the few 
times when they were required to bomb 
from higher altitudes. In all their single- 
plane, low-level attacks, not a plane of the 
squadron was lost and only one man was 
killed by flak in 714 months. 

‘Much of the success and safety of these 
low attacks is explained by the fact that 
they nearly always caught the Japs off 
guard. The Japs never detected the attack- 
ing plane coming in so low until it was in 
plain sight—much too late to deflect the 
AA guns and bracket the plane. The boys 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


NEW 9000° ARC TORCH CAN BE USED 
FOR WELDING AND BRAZING ALL FERROUS 
AND NON-FERROUS METALS AND ALLOYS 


Now an arc torch that makes it possible to do most jobs 
electrically that previously were thought possible only 
with gas. This attachment for arc welders provides an 
independent source of heat by means of two carbons. It 
is capable of producing intense heat, approximately 
9000° F., over 2000° hotter than an oxyacetylene 
flame. Pure heat, no oxygen or gas to contaminate the 
weld. No pressure to force the molten metal away or 
blow holes in light sections. 

Developed to capitalize to the fullest on the time-saving 
advantages of electric welding, the new Mid-States 
9000° arc torch can be used with any AC or DC electric 
welder. It opens up new horizons of service in this 
field, never before possible with an electrically operated 
instrument. 

New uses are being found every day for products that 
have been familiar to us for years. Wrigley’s Spearmint 
Gum, always enjoyed for its chewing satisfaction, is now 
proving with the fighting men overseas many benefits 
which will be useful to you in peacetime. One of the big. 
factors in mass production is the alertness and efficiency 
of the man on the job. The chewing of Wrigley’s Spear- 
mint will help keep you alert and wide-awake during 
those work periods that, while seemingly dull and 
monotonous, call for watchfulness in order to get per- 
fection in the final assembly. 


You can get complete information from Mid-States Equip 
ment Co., 2429 Michigan Arvnne, Chicago 16, Ulinois 
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HONEYWELL’S Amazing 
New Control System will 
Revolutionize Home Heating 


HERE'S HOW Wodaflom WORKS 


Moduflow is a simple, but ingenious, arrangement of 
controls that operates on an entirely new principle. It 
can be used with any type heating plant, hot water, warm 
ait or steam, and with any kind of fuel. The diagram 
illustrates a hot water system. The solid black lines 
show the simple changes required. The hot water or 
steam is tempered at the boiler by means of a “by pass” 
and mixing valve, to just the degree required by out- 
side weather conditions. Heat is furnished continuously 
at the command of the modulating thermostat. Room 
temperatures vary only a fraction of a degree from high 
to low, and are uniform from floor to ceiling. 
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your AC Fuel Pump is the strong, reliable heart 
‘of your fuel system. It has given you long, 
faithful service because of its inbuilt quality and 
scientific design. 


You can prolong that faithful service indefinitely, 
if you Insist upon an AC when you replace your 
present pump with @ new or rebuilt one. 
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came in to a target right on the deck—20 
to 50 feet off the water—and stayed on the 
deck until the last possible second before 
pulling up to 200 feet to bomb. 

‘On some occasions, there was time for 
a second run before the enemy caught his 
breath. The Japs do not sleep by their guns, 
and, although they'd be firing on the second 
run, their guns would not yet be directly 
trained on the plane. Third runs were 
never made; by then the Japs were ready. 

Of course, the planes were sometimes 
hit by flak. Engines were hit and planes 
were holed, but they always came back— 
and with the crew safe. Even with no time 
to train guns on a low-fiying plane, the 
enemy pumps a curtain of fire straight up, 
and, flying through such a hail of bullets 
and explosive projectiles in your big target, 
you are bound to be hit. Lt, Joseph H. Jobe, 
USNR, of Goldendale, Wash., came back 
750 miles from the Bonins to Saipan on 
three engines one night with his bow and 
belly turrets shot away and a fire in his 
waist hatch from rupturing ammunition 
and exploding oxygen bottles, and landed 
safely in the rain on an unlighted field de- 
spite a blown tire. And Lt. Comdr. John F. 
Bundy, USN, of Sioux City, Iowa, brought 
his riddled plane from the Kazans safely 
back to Saipan after an engine was shot out 
at 50 feet altitude on a night-bombing run 
across Iwo Jima, But flak in such a sur- 
prise attack is never the terror it is for 
bombers at altitude when the enemy can 


| detect their approach from afar and merely 


wait for the range to close. 

Antiaircraft fire from ships was more ac- 
curate and intense than that from shore 
bases, the Japs needing so desperately to 
preserve their ships and with them the thin 
line of supply to what remains of their far- 
flung empire. But the aggressiveness 
couraged in the squadron, and the pilots’ 
confidence in their own low-level tactics, led 
them in against the most overpowering 
naval antiaircraft fire. Commander Miller 
entered Truk lagoon nine times alone at 
night searching for shipping, sinking a de- 
stroyer and a 10,000-ton tanker on separate 
trips, and one night kicking a light cruiser 
around 90 degrees and laying it on its side, 
its keel exposed. Lieutenant Jobe blew the 
stern off a destroyer at Chichi Jima, Lt. 
Comdr. George L. Hicks, USNR, of Three 
Rivers, Calif., executive officer of the squad- 
ron, jumped an 11-ship convoy between 
Guam and Truk—away off the beaten path 

(Continued on page 218) 
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crack, every 
leak, every loose con- 
nection or part in your furnace, boil- 
er, tank, radiators, piping, wastes 
heat, uses up fuel. Seal up those 
leaks quickly, easily, as professional 
repair men do, with Smooth-On No. 
1 Iron Repair Cement—NOW. 


Smooth-On is easy to use as put- 
ty, gives lasting results. Requires 
no dismantling, no heat, no special 
experience. Makes tight repairs, for 
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On at your neighborhood hardware 
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—at night shortly before the Marinas inva- 
sion. There were three large merchant 
ships, seven gunboats, and a destroyer. Bor- 
ing in at masthead height through a deadly 
screen of protective AA fire, he blew up a 
precious 7,000-ton merchant ship with his 
bombs and set the other two afire. Before 
heading for base he managed to damage 
three of the gunboats and silence the AA 
fire on the destroyer. The next night in 
the same area Lt. Thomas R. Wheaton, 
USNR, of Independence, Mo., took on a 
nine-ship convoy single-handed, sinking a 
gunboat, crippling a second, and damaging 
a third. Lt. William B. Bridgeman, USNR, 
of Pasadena, Calif, nearly blew himself 
| out of the air when he laid his bombs across 
|the deck of a medium-sized merchant ship 
|off Ponape. Instead of getting the usual 
“litt” from the bombs bursting behind, 
Lieutenant Bridgeman’s plane was violently 
|catapaulted forward and nearly somer- 
saulted. Flames towered high above the 
plane. He had hit an ammunition ship. 

Enemy planes were not often willing to 
mix it up with the low-flying Liberators, 
although Japanese pilots varied greatly in 
| degree of aggressiveness. Occasionally sev- 
eral Zekes and Tonys made concerted at- 
tacks, but the boys simply sat down on 
the water and jinked toward home. No 
squadron plane was damaged by enemy 
planes, but several Nips who came in too 
close were knocked down or sent smoking 
back to base. Lt. Comdr. William Janeshek, 
USN, of Port Washington, Wis., shot down 
a jap torpedo bomber, Kate, one afternoon 
jten miles off Truk in an encounter lasting 
|a minute and a half. On two occasions 
pilots deliberately attacked enemy fighters. 
| Lt. Oden E. Sheppard, USNR, of Bozeman, 
| Mont. jumped a new twin-engine fighter 
and reconnaissance plane, Irving, and sent 
it limping home, and Lt. Harold E. Belew, 
| USNR, of Fresno, Calif., boldly attacked a 
second one a few days later. 

Bombing Squadron 109 came back to the 
| States in September for reorganization and 
rest, with the best record of destruction 
against the enemy of any land-based Navy 
search unit in the Pacific. Soon they will 
head back for another tour of combat duty, 
and they will continue to do just what they 
did before—fy day and night and far in 
jexcess of their assigned missions hunting 
for the enemy. They will come in on him 
singly at trectop and masthead height, 
where they can see what they hit and what 
happens to it. They like it low. 
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'N A FAR-OFF U.S. Army Air Forces base, deep 
in the Pacific, a telegrapher rattles his key... 
“need P-61's number to X"..."need six com- 

plete fighter plane wing assemblies classifica- 
tion Y"..."need—"" 

A very short time later, a bell rings on a ma- 
chine in a building-at Wright Field, near Day 
ton, Ohio. Softly clacking keys reproduce the 
appeal on a cablegram form. 

At once a vast and highly organized system 
is set in motion, The deadly P-61's— Black 
‘Widows—must go by ship. But no time is lost 
by the Air Technical Service Command. West- 
ward they go by sea, in knockdown form, 

Off go the wing assemblies by cargo plane. 
And soon, six fighter planes will roar back into 
combat against the Japs. 

‘That building near Dayton houses the head- 
quarters of the Air Technical Service Com- 
mand, which supplies and maintains all equip- 
ment of the Army Air Forces. 

Its Supply Division is the heart of the ATSC. 
‘Hundreds of thousands of different items are 
handled—from bombersito jungle kits. 
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The Maintenance Division keeps Army Air 
Forces airplanes in combat condition. All told, 
the ATSC may repair as many as 25,000 air- 
planes in a single month. 

The Personnel Division of ATSC supplies 
and trains the 300,000 civilian workers who 
make this command the largest industrial em- 
ployer in the world. 

The finest tribute to these men and women 
and the uniformed members of the ATSC is the 
proud record of our Army Air Forces in combat. 
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U.S. wankip 


bis allaalyminum electric wall kit 
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Everything Shipshape 


Smart, compact and shipshape as the galley of a modern warship is the inviting, 
space-saving pre-fabricated kitchen unit for small dwellings, portrayed above. Defoe pre- 
sents this design as one of many that postwar America may expect from the pre-fabricated 
housing industry. The goal of this industry will be to improve living standards and provide 
widespread employment. Today, Defoe's only job is to build dependable fighting ships 
for the Navy. But after Victory, the experience, skill and ability required by this exact- 
ing work will be devoted to building quality products for peacetime America. Our 
postwar work will reflect the same heart and pride we put into our present crucial job. 
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Easy to Fly...Easy to Buy... 


|ODAY’S TAYLORCRAFT is easy 10 fly 
any pilot knows that. But wait till you see the 
new ‘Craft of tomorrow. = 
We've set our sights on a plane that will be still 
easier to fly ... a faster, more luxurious ship with 
built-in stability ... plane that will give you more 
fying satisfaction every mile of the way. 
We don't promise a revolution, but we do 


promise a far finer plane than the fine ones we've 
built in the past. 
We do promise a ‘Craft that will be priced low 
‘enough to be easily within reach of the flying public 
plane which costs less to buy and less to operate. 
Keep your eye on Taylorcraft. “The ship with 
the built-ia tailwind” will be-out in front when 
the boys come back. 


World 


TAYLORCRAFT AVIATION CORPORATION - 
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's Largest Builders of Side-by-Side Airplanes 
ALLIANCE, 


OHIO 
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Wes, industry has its “strip acts." ‘The one ill 
trated here helps to make airplane and other vital 
war-product parts strong and dependable, 

Tt is part of a plating operation which provides 
aluminum alloys with a “diamond-hard” finish 
impervious to rust and tremendously resjstant 
to surface wear. So tenacious is the anodizing 
solution that only a file can strip the residue 
from the racks which hold the parts while be- 
ing. dipped. 

Stainless steel, chromium and other modern 
metals and alloys issue an unending challenge to 
shop tools. Nicholson manufacture and research 
are constantly meeting it where files are con- 
cemed, File steels, tooth structure, hardening — 
all have made such progress that Nicholson Files, 
in thousands of kinds, cuts and sizes, are recog. 
nized by mechanics throughout the world as the 
very highest in quality and modern design, 
FREE BOOK, “FILE FILOSOPHY”— an intensely in- 
teresting and informative handbook (48 pages) for 
produciod ‘and ‘parcssoing’ ends, foreatn key 
mechanics, “hobbyists.” 


NICHOLSON FILE CO. 19 Acorn St, Providence 1, RL, U.S.A. 


(Also Canotian Plant, Port Hope, Ont.) 


“NICHOLSON. 
FILES For EVERY baa 


PURPOSE 
of 


mace USA. 
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sister ships now in Service, and two others 
near completion. 

‘Next day we steamed seaward. At a safe 
distance from anything that might get hit, 
the 16-inchers opened up on the target— 
a vertical square affair on a raft, towed by 
a tugboat at the end of a generous 1,000- 
foot cable. Though I had no telescope pow- 
erful enough to observe results closely, I 
doubt very much if that target will ever be 
used again. 

Antiaircraft guns seemed to bristle from 
every vantage point of the Jowa. They 

- included 20-mm. (about 0.8-inch) Oerlikon 
guns for close range; 40-mm. (about 1.6 
inch) Bofors guns for medium range; and 
the dual-purpose five-inchers, usable 
against both planes and surface craft. 

For targets, Navy men on the deck in- 
flated black balloons with buoyant gas from 
cylinders, and sent them aloft—either 
singly or in clusters. To us, it seemed that 
each group of guns was being ordered to 
hold its fire until the balloons almost drifted 
out of its range. Then the barrels of the 
Oerlikons began chattering, the Bofors guns 
pounded, and the five-inchers opened up 
with cracks that rivaled even the big riftes. 
We laughed to find ourselves cheering on 
the gunners, and yelling approval as one 
balloon after another burst in the sky. 
Seeking official rating of the score, we 
were gravely informed that it was ‘4.0"— 
which sounded precise enough until we 
learned that 4.0 is top grade for exam 
papers, and therefore Navy slang for any- 
thing excellent. 

We wanted to get into one of those big 
turtle-domed 16-inch turrets and see what 
the inside looked like. A friendly gunnery 
officer took our part. One way, he ex- 
plained, led through the bowels of the ship. 
‘The nearer approach was to crawl on deck 
right under the rear overhang of the turret, 
and scramble up through a hatch, 

From the turret officer's booth, a few 
steps forward took us to the guns them- 
selves, mounted in detp individual pits. 
For loading, the gun is aimed slightly up- 
ward, Then, as the crew showed us, sepa- 
rate dumb-waiters bring up a 2,400-pound 
shell and the standard powder charge. In 
turn these are rammed home by one of the 
most curious mechanisms imaginable—a 
power-operated coil of hinged metal blocks, 
forming a rigid shaft as it unwinds. 

In modern practice, a central control sta- 
tion high enough for good visibility serves 
as the nerve center for all turrets. In this 

(Continued on page 226) 
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ine merchandise 
and good dealers go hand in hand. 
It pays to buy products and services 
from the man who offers KNOWN 
brands of high quality. 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
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What happens 
when a 

fur coat 
catches fire? 


It could be a mighty expensive fire 
—in a storage vault full of priceless 
furs. But when the vault is protected 
by a Kidde Extinguishing System — 
as many are — fire is detected in- 
stantly...automatically smothered 
by carbon dioxide gas that kills the 
blaze in seconds. Clean, dry gas 
leaves furs unharmed. 
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On flaming steaks use & 


Deyy_ lean 


extinguisher. DITe tect 
his extinguishing 


Gases-under-pressure, harnessed by Walter 
Kidde & Company, are serving our fight- 
ing men in many ingenious ways. After 


the war they'll serve you. Look for them! 


"Walter Kidde & Co., Inc., 140 Cedar St., 


Buy War Savings Bonds and Stamps regularly. 
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%& Imagine going places in a horse-drawn _ load-carrying rollers around the raceway. 
hack, when the tempo of the times demands More rollers, more capacity. More rollers, 
a modern taxi! longer life. More rollers, increased rigidity. 

‘The ever-increasing tempo of transporta- _ . The Tyson “‘All-Rolls” Bearing is hailed as 
tion, industry and agriculture demands a / the sturdiest and longest-lived bearing ever 


tapered roller bearing with greater capacity built for heavy-duty service. 


and longer life. Tyson found the answer— 


developed a bearing with thirty percent more The big name.in bearings today is...TYSON! 


\ees TYSON BEARING CORPORATION + MASSILLON, OHIO 


TODAY'S | HEAVY-DUTY BEARING 


* BUY MORE WAR BONDS 
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THE EFFECTIVENESS OF 


DEPENes on 


CMOIMEERED oY 


Be sure of the Circuit—the “vital link” 
between the source of fluid power and 
the device that applies it. 

The Circuit carries fluid power 
around corners and into tight places 
—wherever you want'it to go. It must 
be leakproof, vibration-proof, able 
ie all high pressures and resist 
corrosion. 


neering fluid 
spark 


ywer circuits is 
er job. Years of experience have 

showed us how to 
7 design them, how to 

build the necessary 
valves and fittings 
and how to. plan 
sure-working instal- 
lations. 

Ask a Parker Fluid 
Power Engineer how 
you canuse this mod- 
ern form af power 


‘THE PARKER COU- 
PLING is the key to 
the vital fink, engi 
neered and designed 
by Porker—protect- 
ed against leakage 
‘and vibration, pre- 
cision-made, quick 
fo Install, quick to 
service. 


on your machines of 
today or tomorrow. 
No obligation—just 
write to The Parker 
Appliance Company, 
17325 Euclid Ave. 
Cleveland 12, Ohio. 


108 anon 


_iurp POWER ane 
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system, called director firing, the gunnery * 
officer presses a trigger in a pistol-like grip 
to fire a whole broadside at once. 

Near the base of each 16-incher, we no- 
ticed, the sailors had painted on such 
feminine names as “Mary” and “Agnes.” 
“Millie” apparently had fallen from favor, 
for her name was all but erased with a 
stroke of a paint brush. 

Members of the gun crew told us they 
never wore ear cotton, and that all they 
heard of a 16-inch gun’s blast within the 
heavy turret was a muffled thud. And, in 
fact, we found it perfectly possible to nap 
in our cabin during a major bombardment 
outside, after we had seen and heard enough 
on deck to satisfy us. 

Did you know that battleships have more 
periscopes than submarines? We found 
the heavily armored tower stations replete 
with them—a natural state of affairs, come 
to think of it, when the only other way of 
looking outside is through narrow eye slits 
in the thick walls. Scales on the periscope 
mountings, in addition, give the exact bear- 
ing of objects picked up by the rotating 
instruments. 

In the navigating station, we saw how 
the great ship keeps on her course, Sur- 
rounded by compasses and other indicating 
dials, the helmsman grasps no large-spoked 
steering wheel such as an old seafarer’s 
imagination might conjure up. Instead, he 
merely turns a solid disk less than two feet 
in diameter. Powerful steering engines, 
magnifying the power of his hands in- 
numerable times, swing the twin rudders 
that guide the ship. The reason for using 
two rudders, by the way, is simply that 
a single one of sufficient area to steer the 
enormous vessel would be too large." 

I had wondered whether Navy men pre- 
served the old “no-whistling” tradition on 
shipboard. They do. There was no super- 
stition about it, several of them explained 
to me, but simply the danger of confusing 
a sailor's careless whistle with the shrill 
note of the bo'sun's pipe. 

This is the attention-calling signal that 
precedes important announcements over the 
Jowa’s public-address system—issuing or- 
ders such as “prepare to darken ship," pag- 
ing officers, transmitting customary bugle 
calls, and announcing news of general in- 

~terest. To me its most exciting summons, 
often repeated during training exercises, 
was: “General quarters—man your battle 
stations!” It was a command to be heard 
in real earnest during more recent days.— 
ALDEN P. ARMAGNAC. 
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Autas No, 63 deill pees in 
used with Row Uni 
vertical milling 


Starting five years ago with three machines and lots of ambition, 
Mr. A. L. Moss and his unusual cohorts of The Triex Machine 
Tool Company of New York City have made an amazing precision 
BRroduction record. They turn. out gauges within 1/10 of 001. 
Work in quantities ftom two pieces to 60, within extremely 
Mae: talactuces cnt over 90 vAvias Yaskng etl premeny ling 
machines, and shapers. 

There are few machinists in the shop. Most of the men come 
SEND FOR LATEST from the professions — musicians, artists, accountants, teachers — 


men who a few years ago didn't know the difference between 
ATLAS CATALOGS a lathe and a micrometer but today work to a tolerance of half 
Although all Adas production | a thousandth. 

ison high priority and will be ‘The success story of Triex— typical of hundreds founded on 


until war needs are filled, it is Adlas equipment —is a hopeful sign to men of vision and ability 
sot 09 early to start making who plan to build businesses of their own after the war. If you 
Sead toe later coaiie a have such ambitions, you can build soundly on a foundation 


tus which tools — lathes, drill of modern Atlas tools. 


presses, milling machines, shap- 


oat ee a ATLAS PRESS COMPANY 


155 N. PITCHER ST., KALAMAZOO 13D, MICHIGAN 


ad on page 254 =] 
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NEW ATLAS PATTERN SERVICE FOR WOOD CRAFTSMEN. S 
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MIDWEST RADIO CORPORATION 
BEGINS ITS 


Stluer Auniverrary Year 


This year of 1945 marks the 25th Anniversary of the Midwest Radio Corpora- 
tion, It has been a quarter-century of pioneering, of progress, of achievement, 
of leadership in the field of radio. Very few radio manufacturers can match 
the unbroken record of continuous manufacture and of faithful adherence to 
high quality standards which MIDWEST RADIO has established and main- 
tained for the past twenty-five years. 


Since its establishment in 1920, Midwest Radio Corporation has figured 
prominently in the pioneering of many outstanding radio developments. 
Ainong them: Single dial, 3-gang condenser battery sets . . . all electric radios 

supetheterodyne .« sereen grid . .. amplified and. resonant AVC ; 
dual speakers . . . 2400 meters band . - : shielded switching . . . noise-reduc- 
ing antenna system . . . push button tuning . . . ceramic porcelain insulation 

. . reinforced capacitors . . . pre-balanced coil assembly . . . accousti-sonic 
jouvres . . . 9-Band dial , . and others too many to mention, 


Today—although still engaged exclusively in the production of electronic 
and radio instruments for our Armed Forces—Midwest is planning new and 
finer radios for the post-war period. And when the new MIDWEST RADIOS 
are again available you may be sure that you can once again save up to 50% 
by buying on the famous MIDWEST factory-to-you plan. 


MIDWEST RADIO CORPORATION 


DEPT. 59K... ESTABLISHED 1920... CINCINNATI 2, OHIO 
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ONE OF A SERIES PORTRAYING THE “SPEED NUT FAMILY OF FASTENINGS” 


“J TYPE 
SPEED NUT 


: for 
BLIND LOCATION ASSEMBLY 


@ Another exclusive SPEED NUT design 
to simplify and speed up blind loca- 
tion assembly. The ‘'J" nut is attached 
by hand and holds itself in place, thus 
eliminating the necessity of welding, 
riveting, or staking ordinary fasteners. 
These spring steel SPEED NUTS are 
pressed over holes along edge of 
panels or flanges. An extrusion in 
lower leg of “J"" nut snaps into hole 
to retain nut in perfect register. By in- 
creasing diameter of 

ATE Sag hole, any degree 


of “float” may be obtained, to com- 
pensate for misalignment. 

The sturdy arched prongs of the"'J" 
nut possess surprising holding power. 
jing by 
absorbing vibration, yet are sufficient- 


They eliminate vibration loos 


ly resilient to prevent damage to 
enamel, plastic or glass. 

“J"" type SPEED NUTS will improve 
your postwar products, speed up os- 
sembly, and reduce costs. Send in 
your assembly details today and we'll 
gladly rush samples. 


“ 
? ee iO TINNERMAN PRODUCTS, INC. 
Pad * 2022 Fulton Road - Cleveland 13, Ohio 
* * In Conode: Wallace Barnes Co., Lid., Hamilton, Ontorio 
Simmonds Aerocessories, London 
THE BASIC PRINCIPLE _ nl =g - 


Tension Lock fe 


of Spring. ——— a 
Embodied i all Speed Net Design 


FASTEST 


THING IN 


ade Merk Rep US Pat OM 


FASTENINGS 


HAND 
PLANING 


‘To cut a long, straight edge or surface, push the 
plane with the grain—in the uphill direction of the 
fibres. Keep the plane straight by pressing down on 
the knob at beginning of stroke and on handle at 
end of stroke. 

It is easier to plane a long straight edge with a 
Jong plane than a short one. A long plane bridges 
the low parts and does not cut them till the high 
spots are removed. 


DOZENS OF PROVED METHODS ARE COVERED 
IN THE STANLEY TOOL GUIDE 


More than 200 illustrations, with practical in- | 


‘structions covering the use of boring tools, dowel- 
ing jig, spoke shaves, scrapers, planes, marking 
gauge, and other commonly-used hand tools are in- 
cluded in this one book, Send for your copy today, 
25c postpaid. 


STANLEY TOOLS 
215 Elm St., New Britain, Conn. 
Enclosed find 25c. Please send me the Stanley Tool 
Guide, postpaid. 
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You Can See Blast 
(Continued from page 95) 


from the preceding spark, the displacement 
being visible through an eyepiece. 

To deal with acoustic’ conditions in the 
design of a building, a model may be made 
of the hall or room in question, often in 
plaster, and a photographic plate placed at 
‘one side. Opposite are the necessary spark- 
ing points and lenses. By recording the 
amount of light displacement, it is not diffi- 
cult to calculate the results which may be 
expected in the actual building. 

Human ears respond readily to a rela- 
tively narrow band of frequencies (approxi- 
mately 20 to 7,000 per second). Yet the 
average ear often can hear a telephone 
diaphragm move less than one millionth of 
one millionth of an inch. Sensitivity cannot 
be reduced and we cannot become accus- 
tomed to noise. All we can do is to train 
our minds to disregard it. When some 
workers, such as those employed in boiler 
shops, speak of hearing better in noise, it 
usually means that their ears are so dam- 
aged that they need some external stimulus. 

Sound can be reflected, it can be appar- 


| ently “bent,” and it heats the air through 


which it passes, Both the: reflection and 
heating effects have been used for gun rang- 
ing. A sound mirror is very useful in mak- 
ing motion pictures, for it enables the 
voices to be collected. Similar reflectors are 
used to test for echo spots on walls or roof- 
ing by “firing” noise in various directions 
and locating the point where the echo oc- 
curs with a beam of light along the axis of 
the mirror. 

‘The so-called refraction of sound often 
can be observed by listening carefully to a 
moving source such as a motorcycle. On a 
hot day, and if the road is smooth, the 
sound increases in volume as the motor- 
cycle approaches the observer. The noise 
dies away as the exhaust recedes, and then 
will suddenly appear to become louder for a 
few moments. This is due to the reflection 
of sound downward ‘toward the observer by 
the layers of hot air rising from the ground. 
‘This phenomenon represents a species of op- 
posite effect from that of seeing blast. 

‘The speed of sound, 1,100 feet per second 
in air, is far higher through solids. Gunfire 
often can be heard twice, first by earth and 
then by air. 

Let us hope that, with our knowledge of 
sound, we may soon learn that the oppor- 
tunity for seeing blast is something which 
should be confined to more useful explosions 
than those under which so-called civilization, 
now suffers. 
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U. S. Navy’s Grumman Hellcat Completes a Mission 
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AIRCRAFT ENGINEERING CORPORATION, Bethpage, L.I., N.Y. 


"Swing out” on your favorite 
instrument. Play solo with the band 
of your choice... right in your own bome! 
Special records are available which provide back- 
ground music and leave the solo part open for you. Or you 
can play with regular records ot by the radio with any band 
on the ait. Enjoy the thrill of making music yourself It’s easy — 
and it’s a lot more fun than just listening. Anyone who can 
Send FOR FREE whisce a tune can play a wind instrument, as there's only one 


BOOKS Fine of notes to follow! Plan now to make music your hobby. 
Parents—send for “Music, For easier playing, better tone, insist on a genuine Conn in- 
The Emotional Outlet for strument when you buy—they're “Choice of the Artists.”” 


Youth.” 
Teen-agers—send for "Fun 


and Popularity Through - 
‘Music.”See your local Conn A dg 
dealer, ot write direct to a mal 
C. G. Conn, Ltd., Dept. 132 WN 
Elkhart, Indiana, way 


BAND INSTRUMENTS 


WORLD'S LARGEST MANUFACTURERS OF BAND INSTRUMENTS 


232 Bey War Savings Bonds and Stamps regularly. POPULAR SCIENCE 


"You learn 
a lot 
about outboards 
...in 35 years” 


Canny old-timers know it’s a fact, Owning 
motors, being shipmrates with them, keenly 
comparing all types and makes . . a fellow 
sure learns a lot about outboards in 35 years! 

Ie’s equally true of a manufacturer — with 
knowledge multiplied by engineering, build- 
ing and testing hundreds of thousands of 
motors through this span of years, The result 
is know-how... a matchless “all-star feature” 
that reflects in every phase of operation . . 
constantly rewarding the owner with extra 
dividends of fine performance . . . without 
a nickel of added cost! 

‘The great Storm Boat Motors that serve on 
every fighting front are the product of 35 
years of Evinrude know-how. When peace- 
time motors can again be built, this same 
know-how will be a priceless part of every 
motor that carries the Evinrude name, 


EVINRUDE MOTORS, Milwaukee 9, Wis. 


EVINRUDE 


OUTBOARD MOTORS 


\~ 


EVERY DOLLAR YOU INVEST HELPS SPEED VICTORY...BUY MORE BONDS 
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Workers arrive at the oll flelds, on time—oll and 
Gasoline are trucked to their destinations, on time 
one important reason being that many oll men, 
ike other spark plug users, have learned to have 
their spark plugs cleaned and regopped regularly. 
And when new spark plugs are necessary, a very 
high percentage of these “motor wise” peopte 
Insist upon AC's, for utmost reliability. For your 
essential driving, have your plugs cleaned ond 
adjusted every 3,000 miles, and Install new AC's 
= of the right Heat Range for today's driving — 
when your ere worn out. : 


F 


CLEAN SPARK 
PLUGS SAVE UP 
TO ONE GALLON 
OF GAS IN TEN 


DON’T LET UP NOW «\ KEEP BUYING WAR BONDS 
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Jap Airpower 
(Continued from page 73) 


Col. Kingoro Hashimoto, fiery head of the 
central headquarters of the Imperial Rule 
Assistance Association, the totalitarian 
party, outlined the pattern of attack in a 
radio address: “By carrying out a suicidal 
crash against our objective, shall we not 
sink a battleship with a single plane, and 
shall we not force down a plane carrying 
ten men with a single plane?” 

Radio Tokyo reports the use by the Jap- 
anese air force of a new suicide plane— 
“a V-1 with a pilot.” With its weakness for 
embroidering, Tokyo’ said the planes were 
in the hands of a “special attack corps,” 
composed of youths of 18 to 20 who were 
supplied with only enough fuel to reach 
their targets. 

‘The Japs aren't whistling in the dark. 


| ‘They know that they equal us in many re- 


spects, and excel us in some. 

The Zeke. 52 and the U.S. Navy Hellcat 
are equal in range—about 1,500 miles—but 
the Zeke remains more maneuverable, if less 
speedy. Jap medium bombers are not to be 
sniffed at. The Betty can fly 3,200 miles 
without refueling. Emily, four-engine fly- 
ing boat, has a top speed of almost 100 
miles greater than our Consolidated Coro- 
nado, despite the fact that it weighs more 
and has a nine-foot-greater wing span. 

‘The Jill torpedo bomber has a speed of 
310 miles an hour, as against our Avenger’s 
250 plus. Frank TI, a fighter, can do more 
than 400 miles an hour and has a range of 
1,700 miles. Jack II, another fighter, is 
rated at about 400 m.p.h. and has a range 
of about 1,100 miles. Frances, medium 
bomber, has a top speed of about 350 miles 
an hour and a maximum range of 2,800 
miles. 

‘The Dinah II, army reconnaissance and 
light bomber manufactured by Mitsubishi, 
has a modern two-speed engine supercharg- 
er, can fly at a top speed of 360 miles an 
hour, and has a range of about 1,700 miles. 

The Japs’ flush riveting, designed to 
create cleaner wing surfaces, compares 
favorably with ours. The skin on the first 
Zekes was found to be better than anything 
we had produced up to that time. It enabled 
the enemy to use lighter supporting struc- 
tures in the fuselage and wings. 

Japanese aircraft designs are suited to 
quantity production. Tail sections are built 
in separate plants and joined to the fuselage 
at final-assembly stations. The quality of 
their aircraft instruments is good. In some, 
it is superlative. 

(Continued on page 238) 
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by enjoying the accuracy, 
dependability and safety of 


Delta Homecraft Power Tools 


ity counts, In giving you the 
setlafaction xpect fro: 
the power too buy 


‘There are lots of reasons why you 
have more homecraft happiness, 
when you're a Delta Homecraft 
Power Tool owner: 

The Delta Power Tools you 

work with are accurate. ‘And ac 

‘means you turn out parts 
that ht together sccording wo plan, 
to form good-looking work you're 
proud of! 

They're dependable, too. And 
dependability means the long, 
trouble-free, economical perform: 
ance you have every right to ex: 
pect! 

‘They're safe. And safety means 
you feel free in letting other mem- 
bers of your family join in the fun! 

They're Quality Tools! 
Delta Homecraft Power Tools give 
you this all-around satisfaction, 
because of “hidden” values in con 
struction — called qualit 

Youcan't always see quality with 
your eyes, yet quality determines 


EE __ Eten 


Buy Wer Savings Bonds and Stamps regularly. 
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money's worth! 
‘Quality is an important 

‘why Delta has become the world's 

largest manufacturer of power 

tools for home use. 

“Good enough” construction 
isn't good enough for Delta 
Homecraft Power Tools—it's got 
to be the best for the price! 


Industrial-type Construction! 
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TwIE DELTA MANUFACTURING Co. 
E, Vienna Avenue, Milwaukee 1, Wisconsin, 

Please send me my free copy of “Happiness 18. 

In Your Hands” picturing the ideal creative 
obty and how 


° nemees that are, peleaiad = — a0 
mace 


tion that 
trates longer beariag lifes 
(0 Precison-srownd shaft, to, atrae 
‘true, te perf 


(8) Dynamically-Dalanced pul uli 
cut down annoying vibration ot 
your power tools, 


Compare Before You Buy! 
‘The ah oes ae Bow po Beg ohn ~~ 


Fe ali fa you our matey 
a lot to your u ‘bomecraft san mn 


Right now, War Bonds are the sound- 
When. 
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to get started in it, 
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+150 


pon $12, ALS 


TRANSFORMER 


@ Tere’ tors OF ENJOYMENT IN THESE PROJECTS 


Making practical things that work and save money is 
always fascinating, especially when you can do it in spare 
time and with spare equipment you may have in your own 
garage or workshop. If you need a welder, you can make 
that, too, In fact, the fifty basic plans’ in the LeJay 
Manual contain instructions that will enable you to make 
100 or more individual items, Think of the extra money 
you can earn making and repairing things for other 
people. 
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‘cash in the first ine 
fe three-day return Driv 
lege applies if you don't care to Keep the 
manual, In Canada, send $1.75, 


LEJAY MANUFACTURING CO. 
23 LeJay Building, Minneapells 8, Minn. 


Gentlemen: Please send me C.0.D. your big 1945 
LeJay Manual, on the Understanding that if. after 
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SCSSOSS AD ies se ste incantation 

NAME e 
ae 
MINNEAPOLIS,MINNESOTA 


ADDRESS, 


i} 


cry. STATE, 


© et et rene neem! 
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FREE —TO MEN AND BOYS 


WHO ARE PLANNING 
TO BUILD A POST-WAR 
MODEL RAILROAD 


TELLS YOU HOW TO GET STARTED NOW 
—SO YOUR LAYOUT WILL BE READY 
WHEN THE WAR IS OVER 


HERE ore no Lionel Electr 
this year because 


rains for sale 


votil the war 
your post-war model railroad 

is in foct @ great deal of 
ry work to do—and this is the 


To help you 
post-war model railroad, Lionel has pro- 
duced @ 40-page, highly illustrated 
Roilrood Planning Book. With pictures, 
diagrams and compl 

tells you how to d 


s—with main lin *, 
jerminols, cor storage tracks 
‘ond clossification yards. The Planning 
Book tells you how to start 
simple circle of track and build 
by step into a fascinating system. 


HOW TO GET YOUR COPY 
You may obtain a copy of the Lionel 


Roilroad Planning Book FREE sim 
TRANS AND | CONSTRUCTION Darn roiling it promptly. Do it now and 
get started on your model railroad 
THIS year. 


Bentonsrernewver any. FREE] 


LIONEL: 


ADDRESS. 


ELECTRIC TRAINS —— a 


a 
rly. 237 


thr 
ing production achievement.” 


JANUARY, 1945 Buy Wer Savings Bonds and Stomp: 


“MISTER, THAT’S 
A CRAFTSMAN’S 


When a good craftsman uses 
] a quality tool — the work- 
manship shows it. 

‘We know only one trade — how 
to make tools — good tools. We see 
to it that you get the best. 

Building tools for craftsmen 
has been Millers Falls’ job since 
1868. 


Be sure of quality. 
Choose Millers Falls 
tools. 


he 


MILLERS FALLS 
TOOLS 


MILLERS FALLS Greenfield, Mass. 
COMPANY USA. 
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Jap Airpower 
(Continued from page 234) 


While the Japanese copied freely from us 
in the development of hydraulically oper- 
ated ~variable-pitch propellers, they have 
supplemented them with electric propellers 
borrowed from the French and improved. 

Japanese aeronautical research is good 
It probably is a fair statement to ‘that, 
it is not as good as ours. Their inability 
to produce a good self-sealing fuel tank is 
proof of it. They enclose their tanks with 
layers of rubber, and in some cases with 
layers of kapok, but a solid burst’ will still 
make sieves of them. 

Jap aircraft manufacture, of Jate has 
emphasized the production of high-perform- 
ance interceptor fighters. The enemy knows 
what is coming. The vulnerability of their 
cities to incendiaries has been established. 
Nagasaki burned quite satisfactorily when 
incendiary clusters fell on it from the 
capacious bellies of our Superfortresses. 
Fires set in Tokyo rage for hours after 
the B-29's turn for home. The Jap home- 
defense command is moving millions of 
residents from 11 big population centers in 
anticipation of the expansion of the Ameri- 
can air assaults. 

On the evening of the day of Pearl Har- 
bor, a too-glib American radio commentator 
asked: “What are the Japs trying to do, 
commit national suicide?” 

He was four or five years too early, but 
he was right. Barring extraordinary po- 


| litical developments, Japan will die fighting. 


Articles in forthcoming issues will de- 
scribe Japanese seapower, tanks, and guns. 


New Home and Workshop ‘Index 


‘YOUR index finger will itch with an- 
ticipation for a copy of our new Home 
and Workshop Index! All articles that 
have appeared from January, 1944, 
to and including December, 1944, on 
craftwork, woodworking, home build- 
ing, house repairs, model making, new 
shop ideas, radios, and automobiles are 
listed alphabetically and cross-indexed 
for quick reference. To obtain your 
copy, send a dime to Popular Science 
‘Home and Workshop Index, 353 Fourth 
Avenue, New York 10, N. ¥., enclosing 
a self-addressed, stamped legal-size 
envelope (No. 10). A limited number 
of 1941, 1942, and 1943 indexes are 
still available. Send 10 cents for each 
copy that you wish, and be sure to 
specify which year. 
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A For wie 
NY 

> VEN Fon O NEED THEM— 

=< AND 


For Your Flashlight... 


After Victory 


JANUARY, 1945 


A New Blade Makes 
‘ a New Knife 


X-ACTO...KNIFE OF A THOUSAND USES 


B.nct0 hates eno cheap se ca Oo 
By age aed 
sharpen! That is why, in all cutting” work and in 
oe wea 
secre ee ane he 
I Saheeta ae 
eta nee 
aaa, oe 
ag 
oa Eero See 
= 
ae et acata 
ane oe 


How! No, 89%-ACTO 


0c to $3.50, ‘Knife Chest today, 


of working. with 
Pe 


wea 


Buy War Sovings Bonds and Stamps regularly. 


BETWEEN YOU 
and the COLD 


New pliable plastic stops 
heat leaks—saves fuel. 
Weatherstrips windows, 
doors, baseboards, case- 
ments. Keeps out dust 
and dirt. Plugs cracks 
around drainboards, 
bathtubs, etc. 
Use inside or outside. Can be painted. 
EASY TO APPLY 
Unrolls like ribbon. Just press into place and it 
stays put. Does not crack, chip or shrink. A roll 
covers about 80 feet, enough for 5 windows. 
AtyourDealer’s . . . . $1.25 
Higher West of Rockies and Canada 
Cirevlar Free 
J. W. MORTELL CO. 
534 Burch St. Kankakee, Hil. 


SAVE TIRES and GAS / 


‘% Don't drive extra miles backtracking 
when you can know: t 


‘ight direction 
INE AUTO COM- 
cellence is more 
Limited “supply 


nets—Speaker Baffles—Blanks 
Large selection for MANUFACTURERS. DEAL 
ERS. SERVICE MEN dé EXPERIMENTERS, 
Beautiful all wood cabinets, WRITE Por FREE 


‘egtalog & prices to Depts 701 
Vauehin Edbinet Cov, 2010 Clark, Chleago 13, 


SH Du: rick GARDEN TRACTORS 


$1 to 9 HP. Circulars on request. War 
fimits production—We supply repairs for all 
sHAW!Tractors sold in our al years in 


BUILD YOUR OWN RIDING 


TRACTOR—“WAR HORSE” 
using old auto parts, powered by 2 HP. 
br larger alr-cJoled engine’ or walking 
Qype Garden Tractor tod HP. or 
convert truck or auto into Farm Trac: 


for “Bach with steel or rubber tires: 

Prana or 
stpald for $1-00 state 
Which’ wanted) or all 3, for $2.00. 
Money "Back Guarantee! 


‘SHAW MFG. CO., 5701 FRONT ST. 


and Penny “Pal 


7 ‘cultivate. 


POPULAR SCIENCE 


SHELDON builds complete line of beuer 
11” and 12” precision lathes of which 
HELDON “'S-56", illustrated above, is 
typical. This SHELDON Precision Lathe has 
every advanced feature, including: extra col- 
let capacity, full quick-change gear box, a 
fully double-walled apron with spline driven 

ower cross feed a more rigi 

il have been bab pe 
which have been Bib plaction grou 
hand scraped to the es losest limits of 
and parallel alignment. It comes on a 
steel bench which has 5 commodious 
drawers for tool holders, collets, etc. and 
houses the 4-speed, “V"-belt, underneath 
motor drive. 

Built in great numbers for the Army, the 
Navy and the Marine Corps, this speci 
lathe now be offered as the finest lathe 
the moderate priced field. 


SHELDON MACHINE CO., Inc. 


4268 N. Knox Ave., 


CHICAGO 41,U 


JANUARY, 1945 


S.A. 


rice and 
{Enclosed plese fa SOe or which pleas send the sew eon 
‘oF "Care and Operation ots Lathe” (now on the press) 


C Send latest catalog sheet on lathes 


"i 
e 


© Surface stains or smoll nicks ond scratches on furniture 
‘ren't quite so serious as they may appear to be. Shinolo 
Woxes do © swell cover up job. Whether the piece of furni- 
ture is old or new—cherry, maple, or pine—there's @ 
| Shinola Wax to match wood of any age or color. These 
colored waxes ore porticulorly helpful in restoring a rich, 
mellow finish to older pi 
These same Shinola shoe. 
preserving linoleum . . . for fi 
models, too. Ask for them by nam 


waxes ore swell for 
19 cirplone and ship 


. + SHINOLA, 


Wortime places heovy demonds upon 
deol o 


torily out of stock, please be potient. 


SHINOLA-10¢ tere 


IN AUL COLORS 


FREE! vatest, most 
==> COMPLETE RADIO 

»| PARTS CATALOG 
(rer 


EN who realy know mare EVERYTHING in RADIO and 
pomnible toe thate eliclancy, ELECTRONICS for War Train- 
jife and economical operation .. . ing, Maintenance or Repair 
never relax their fight against sludge, 
gum, acid and corrosion. 

LOOSITE and SILOO are twin enemies of 
engine troubles. LOOSITE swiftly, safely 
and economically cleans the entire lubri- 
cating system thoroughly. Once clean— 
Sito0, 


ied to fresh ‘crankcase aa pre- Postpaid, only 286. 
ts formation of ingerous petroleum “ 
irises becween Gil changes. shae' 290: RADIO'S FINEST BOOK VALUES 
voll peachiasiovany Scilly pepaed wad eo enlaing ia schoos 


‘and industry. Fall of valuable data. Send forall sx! 


moving part . . . rings stay free... maxi- 
mum power is assured. 

Enlist LOOSITE and SILOO on your side 
fo prolong engine life, prevent layups 
‘and’ costly repairs. Your garage, service 


station and auto dealer stock them. rey son Baska vice 97-799. 75 
ALLIED RADIO CORP. 
Petroleum Solvents Corp. DD icsawcarmncai sec rae; comand 


General Offices: 331 Madison Ave., New York 17, W.Y. 


eemeneemms ALLIED RADIO 


‘on our Fuet Oil Tank Solvent. 
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SENSATIONAL WAR BARGAINS 


in LENSES 


s PRISMS 


All Lenses New, Finely Ground and Polished, 
Edges Very Slightly Chipped. 


YOU CAN EASILY MAKE 


Telescopes 


Magnifiers 


Photographic Gadgets 


and HUNDREDS OF EXPERIMENTS with these Low Cost LENSES 


Come Neatly Packed and Marked—A Salv 


Bargaint 


<A, the face, 


WEIGHT APROX. 34 LB. 


SPECIALS IN LENS SETS 


10 Page Project and Idea Booklet with all sets 
=describes successful developments—points the 
‘way to new experiments. 


Set No. 301-N “Our Advertising Special” 15 Lenses for 
$1.60 Postpaid. For making your own powerful tele~ 

low Power microscope, strong magnifiers, 
ig projector, “photo cells telephoto lens, 
dummy~ focusing ‘camera, ‘Kodachrome viewer, 
stereoscopic viewer, ground glass and enlarging 
focusing aids. For ‘experimental optics, portraits 
of babies and small pets, copying, ultra close-up 
‘shots, and many, many other uses. 


Set, No. 305-N “The Gadgeteer's Delight” 35 Lenses for 
$5.00 Pestpald. Contains all the lenses in the above 
set plus twenty more expensive lenses increasing 
Your fleld of experiment and gadget making. 

‘up lenses are neatly packed and marked. 


Set No. 310-N “The Experimenter’s Dream” 60 Lenses 
and New Complete 50 Page Booklet—$10.00 Postpaid. 
Contains all the lenses in the above sets plus 25 
others that makes this a sensational buy. The va- 
riety of lenses in this set will enable you to con- 
duet countless experiments and build a wide va- 
riety of optical equipment. 


New 50-Page Illustrated Idee Book , 
“Fun with Chipped Edge Lens 
variety of uses for our lenses and contains much 
information especially designed for the homemade 
construction of optical items. 


PORRO ABBE PRISMS—Stock No, 3006-N 
: “ise wech Pos 
Sie ~“anotiver war bargain. 
Normal'prices would be 26 to 40 times above quo: 
tation, At this exceptionally low price, you should 
purchase ‘a few of these, even though you have no 


mm x i? mm. 


27 W. Clinton Av. 


JANUARY, 1945 


Order by Set or Stock No.—Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY 


Dept. 10, P. 0. Audubon, N. J. 


Buy Wer Savings Bonds ond Stamps regularly. 


TANK PRISMS 


In order that the tank driver shall not got shot In 
‘Silvered Prisms are used 


SF igh schools: colleges, camera’ clubs, sstronomy 
Sluts" some of sar tostdoes customers have used 
Shece Prisms ‘te maker Camere stores ‘ettechmen 
photometer cube, range finder, etc. 


immediate need for them. Such a bargain will not 
be available long. 

Normally, these Prisms would retell from about $24 
te $30 


Stock No. 3004-N. . . SILVERED TANK 
PRISM—Price $2.00 each Posipald. 


.., PLAIN TANK PRISM— 
ald, ‘This one in excellent for 
fors of the spectrum—a beauti- 


prolecting all the co 
ful sight. 


FOUR TANK PRISMS—Special—$7.00 Postpold 
= +++ This 4a the most sensational bargain we have 
‘ever been able to offer. 


IMIG. FOR NAVY'S 7 POWER BINOCULARS 


KELLNER EYE-PIECE LENSES 
in Telescopes, Binoculars, Micr« 
sist of achromatic eye-lens and a field 
length 27.5 mms, Comes uncemented with FREE 
cement and easy directions. 

Stock No, 6061-N—Edged. $1.25 Postpaid 
COMPLETE SET OF LENSES AS ABOVE AND 
THE PRISMS TO MAKE A MONOCULAR (TELE- 
SCOPE) with objective Lens of 2” diameter, 
Stock No, 5100-N—Monocular Set......$5.00 Postpald 


§ MM MOVIE PROJECTING LENS SET—Stock 
No. 401-N. ‘$1.20 Postpaid 
Consists of 2 Achromatic Lenses, diameter 18 mms. 
and a focal length when combined of,1°. 


35 MM FILM ENLARGING LENS SET—Stock No. 
GO57-N s $1.50 Postpold 
Consists of 2 Achromatic Lenses to use at a-speed 
of about F.8. These make @ good substitute until 
‘Anastigmat Bnlarging Lenses again become avall- 
able. 
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BETTER 
RAZOR BLADES sy 


.-means STEEL for VICTORY! 


Ask the men in the steel rolling mills and they 
will tell you the importance of precision in the 
making of “razor blade” steel. PROFESSIONAL 
Blades combine the finest quality steel . . . special we 
razor blade processing . . . together with the skill 

of highly trained metallurgists and razor blade a 5) 
craftsmen to give you a blade unique in shavings Lk 


performance. 
PROFESSIONAL Blades f\ 
assure more longer-lasting 
shaves because they are 
precision-made and tested PRECISION MADE. © RUST RESISTANT 


very deta f. steel 
mill to the finished Blade BLADES 


PROFESSIONAL ALADE CO. 22 GREEN STREET, NEWARK, 2, WOW JERSEY 


Selected Brior 


THIS IS NOT THE “PIPE DREAM” OF A GADGETEER... Factis, the one amazing thing 
about the Royalton Crown is its ability to keep everlastingly dry. You are not annoyed by acrid 
juices or slugs—these gremlins can’t by-pass the condensing well and other patented Royalton 
Crown safeguards. Every pipeful gives you added dividends of smoking pleasure because bow! 
and stem remain sweet and dry. And it clear in a jiffy 

HENRY LEONARO & THOMAS, INC. © OZONE PARK, HEW YORK 


dual purpose 
pump for siphoning as well 
as filling tanks, vats, drums, 
etc. Ideal for quicker trans 
fer of water, gasoline, oil, 
chemicals, ete. Suction ca- 
pacity is 840 gal. per hr. 
ling speed is 1500 gal. 


Despite its unusually low 
ting Band Saw has many 5 
times as much. It is 


other materials. Can be adjusted to obt 


.nion; special roller bla: 
blade breakage; new di 


ad 596 


DURO TOOLS 


MACHINE TOOL DIVISION 
ALSO MAKERS OF DURO HAND TOOLS 


THE ROMEC PUMP COMPANY 
129 Abbey Road, Elyria, O. 


fs lever. Some of is special features include: Heavy machine 
‘guides which reduce blade crystallization and lessen 
. a. which permits all adjustments to be made from front 
while stw is ia operation; New Departure Ball Bearings; machined dove-ailed 
justable steel gibs; many other advantages. Metal cutting speeds: 

RUP.M. Wood-cutting speeds: 2360 and 5960 R-P.M. Available on 


‘Send for New DURO Catalog 


Prices on the DURO, 16° Metal Curting Band Saw send for latest 
BUG CATALOG salon coupon below: Also iss species tions 
Tine of DURO single snd multi-spindle Drill Presses, Circular Saws, Joi: 
Shapers, Grinders: Lathes, Scroll Saws, Flesible Shalt Units and Portable Hiecsc Delle 


per hr. and more. G, 
electric motor, a 10 ft. suc~ 
tion hose, and a 30 ft. dis 
charge hose. Wt. 64 Ibs. 
Built by the pioneers of 
the famous ROMI 
CRAFT PUMPS, Write for 
literature. 


ice, this heavy DURO 16-inch production Metal Cut- 
features not found in machines costing several 

€ cutting tubing, extruded shay fs 

sheets, casting gates, mvetrad brake linings, hard rubber, slate, fibre and rent 


wood cutting speeds by a flip 
ed cast iron trun. 


d prices of complete 
inters, Routers, 


NEW! | Speed Sweep 


FUNDAMENTALLY 
DIFFERENT ! 


Makes Light ; mit 
Work Out of Tough Sweeping Jobs 


Steel back of Speed Sweep brushes is the basis of unique 
construction for faster, better sweeping. Block is 
fer fibres 


IT STAYS ON—RUST STAYS OFF 


IENDOIL 


RUST INHIBITOR 


Originally developed by 
Mallory for the United 
States Army Signal Corps. 
Now, output is devoted 
to war needs. At war's end, tga 
Bete Giver as oom coi Sera ers 


these batteries will offer fnatractions 56 
ations! Taller Equipment Company 719.N. Seventh St. Milwaukee 3, Ws, 


PIN- ‘UP GIRLS 


outstanding advantages for 


civilian use. 


P.R. MALLORY & CO., Inc. | 
INDIANAPOLIS 6, INDIANA 


The Dennison Handy Helper say: 
Wilful Destruction, Plain Misuse 
or Careless Loss Has No Excuse 


GUARD LOOSE LEAF RECORDS WITH 


a i 

| Sennioon 

— ————— 2 GUMMED REINFORCEMENTS 
Beker opines Gel 


28 Bonds and Stamps regulorly. 


@ SEAL OUT DRAFTS 

@ SAVE FUEL 

@ BE COMFORTABLE 
with 


KALK-KORD 


THE NON-HARDENING 

CAULKING AND SEALING 
COMPOUND 

‘You can quickly and easily se: 

loose windows against de: 

with 


¥e" to 12 
with one 


outside, 


preas in place with fingers, (Cher Nossateld Ube 


Comes packed in convenient @ Caulking window 
heads of rolls. Will not stain and door frames 
int oF any aurface. Does not * 
warden, crack, chip, of shrink, 
proof and unaffected by 


Product of 
PRESSTITE ENGINEERING COMPANY 


3976 CHOUTEAU AVE. ST.LOUIS 10, MO. JTL ee EatT 
ARLEY-DAV SONS 
UNSURPASSED OMe UceRst A singe 


Bruno Hole Cutter does the 
work of many fixed-radius 
tools, from 34" to 114”. 
Two Bruno Hole Cutters 
give a cutting range of 3” 
inagazine tiled tq 244". Both cut steel, 


iieatt'sal ate  Boanis 
HARLEY-DAVIDSON MOTOR CO.,. Dept. PS. Milwaukee 1, Wis. jest metal, platics, wood) 


the MODERN 


Test-O-Lite iw a 


)) ...LOCATES TROUBLE 
7 INSTANTLY in electric ce 


stock for braces. Cutting 
range 3h" to 114". Both 
$2.95. Model No. 101 has 
3n” straight shank (No. 
101-B optional, with square 
bit stock) and priced at 
$4.95. Cutting range 1” t0 
214". NOTE: MONEY- 
BACK GUARANTEE! 


Brune Tools, Beverly Mills 
California 


et 


everything elecical hom 
100 to $50 volts. Indicates 
hot or grounded 


Fe re 


‘clumay tex! bulb 
ME PUTS “FINGER” ON THE 


TROUBLE SPOT-- QUICKLY 


Beune Tools, Beverly Kills, Colifernia 
Encloved Find Money Order For Tools Checked Below. 


(Ms. 100 $2.95 Ne. 100.8, $0 Shonk $2.95] 
Ne. 101 $4.95 Ne. 1014 
| Please Send Bulletin No.PS-1 No obligation. CI 


MOTORS 


L.S.BRACH MFG. CORP. ae 
SS Dickerson St. Newark, HJ. OUTLETS 


JANUARY, 1945 


“YANKEE” 


also make friends 


‘Vast throngs of new shop workers, 
trained in war industries, have been 
using “Yankee” Fine Mechanics’ Tools 
for the first time... mastering fresh 
trade skills which will stand them in 
good stead in the peace years to come. 
They have learned what skilled me- 
chanies and old-time dactory men have 
long known . . . that “Yankee” Tools 
complete innumerable tasks faster, eas- 


ier, and better. Because of the great 
demand for these tools during the war 
emergency, your dealer may not always 
be able to take care of your needs, but 
keep asking for “Yankee” by name, For 
half a century, the ingenuity of 
“Yankee” Tools has set a high record 
in speed and accuracy. The war has 
served to underscore that record. 


"FYANKEE" SPIRAL SCREW ORIVER NO, 1908 
‘Sin foe Ever Porson 


“YANKEE” TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila. 33, U.S.A. 
Established 1880 


Makers, also. of ** Yankee-Handyman” Tools 


| {Fuse Puller — Circuit Tester 


Home 
or 


Factory 


TESTS. 110-250 VOLTS. 
When motors stop and lights go out, this tool qulekly 
TLOCATES DEAD CIRCUITS and safely removes 
own une, "the Star eat Pocket usr iy made of & 
pare {none of the legs a, sm 
inmp inser nce and can be Used to test 
Pier will pull fuses trom 


f Electricians nd 


ILLUSTRATED COMIC 
BOOKLETS 


(vest, pocket size). The kind 
You like! 10 different booklets 
Rent for s0e or 25 assorted for 
81. Shipped iain pda 
‘Wrapper. ‘orders. 

Cash ormoney order, Nosta 
GRAYKO, Dept. A-517 

Box 520, G. P-0., New York 1 


SUIT YOURS::.. 


And Big Money in Spare Time, Too 4 y 
io eet a : 


Send tor complete 

Selivery information 

State Voor Prvrity We 

2nd Type of Welding 
‘yee de 


HoGART 
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equipment 
latest developed is the Hebart "Simpl 
Arc Welder» .. the same are 
der that has played ‘such an 
tant part in the all out pro 
jon lor “VICTORY.” Hobart 
equipment is available 1s you now 
and we'll be glad to send you 
information on request 
joday! "= 
HOBART BROS. CO. 


“One of the Worlds Largest Builders of Electric Arc Welders,” 
POPULAR SCIENCE 


THE “POCKET-SIZE”. 
* MACHINE SHOP 


PUT THIS WAR VETERAN TO WORK —4?2"0xinclely 
Moto-Too! owne 


ace . r ne ~ A FEW OF THE JOBS 
THAT CAN BE CONE 
ji see Ose devant BETTER AND FASTER 
WITH A MoTO-TOOL 


MAKE MORE MONEY YY sharpening oleae on ‘the 
IDEAL LAWNMOWER SHARPENER 


@ NO EXPERIENCE NEEDED 
@ EASY TO OPERATE 
@ KEEN EDGE IN 20 MINUTES 


BUILD A BUSINESS OF 
YOUR OWN! 


Prepare for the future. Make real money 
sharpening lawnmowers. Build a business of 
your own that will produce a steady profitable 
income, Lawnmowers have to be kept sharp (0 
operate properly. You can cash in on this vol- 
ume business if you start now 


The Ideal Lawnmower Sharpener makes old, 
dull lawnmowers cut like new. NO experience necessary. 
Easy to operate. Just set the mower in the sharpener, make 
a few simple adjustments, the machine does the rest. Sharp- 
ens like magic to perfect edge in just a few minutes. Write 
today for complete details and order as soon as possible to 
avoid disappointment, 


THE FATE-ROOT-HEATH CO. 
2145 BELL ST., PLYMOUTH, OHIO 


SEND FOR DESCRIPTIVE LITERATURE 
TELLS HOW TO BUILD A LAWNMOWER SHARPENING BUSINESS 


JANUARY, 1945 Buy Wer Savings Bonds and Stamps regularly. 


Uh you ane uncertain 
- hou to make 


“GOOD PICTURES” 


WRITE TODAY FOR THIS 56 PAGE BOOK 
IT WILL HELP You 
SOLVE MANY PROBLEMS 


+ SELECTION OF FILM 

+ EXPOSURE 

+ DEVELOPING 
ENLARGING 
FLASH PICTURES 
FILTERS & COLOR 


250 Buy War Savings Boods ond Stamps regulerly. 


DRILL PRESS OWNERS! 


HERe’s 1 TOOL WITH 5 DISTINCT USES 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


BARRON TOOL CO., INC. 


370 arenitects Bldg, Detroit 1, Mich 


Now Get £X7RA 


eit MILEAGE 


for belt work, ReeM! 


ond ots to eas 


fates ae 


HIGH ae PRESSURE 


A DANGER Covtertod 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 
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SHARPE 
YOUR 
DRILLS 


with the 


E-Z 
DRILL SHARPENER 


Sharpens All Round Shank Drills From the Shortest 


wine 


NEW 
PROTRACTOR 
FEATURE 


to 11” Long—3/32” to 1 1/16” Diameter 


‘This precision fixture 
graft ool 


8 developed for factory use by air- 
neers. Real shop site. and not a toy" stardily 
inGer drame. Has new PROT 


Rew. Low ‘price ot’ $3. 


‘our vol 
this" wa uprotracto 


tool. 'The E-2. protractor gives "you 
hard, material, ordinary 


ly set for 59° dei 


‘angie, no 
%e ‘ot aii ot 


‘Sturdy shop model 


BUILD AUTHENTIC SHIP MODELS 


‘Our kits and Instructions are com- 
Plete to “the "last detail. Clear 


MARINE MODEL CO. 
Dept, B-4, 29 West 15th St. 
New York 11, 8. ¥. 


_ HELP MAKE 
THE OLD 


DU PONT 
DUCO CEMENT 
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ee hile 


Thousands Now 


Encouraged to Wear 
a Hearing Aid! 


Thanks to 
the Smart 
New Zenith 


Neutral-Color Earphone and Cord 


© Now another great Zenith accomplishment 
prompting thousands to enjoy the advantages of a 
hearing aid! The new Neutral-Color Earphone 
and Cord of the superbly performing Zenith 
Radionic Hearing Aid is as little noticeable as eye- 
slasses ... brings to the hearing aid a new look of 
youth which enables you to wear a Zenith with 
Poise and confidence. 


‘A MODEL FOR EVERY 


TYPE OF CORRECTABLE 
HEARING LOSS 


Each Complete, Ready-to-Wear 


1 Model A.2-A Air Conduction. New, improved made! of 
the famous Zenith standard hearing sid for the penton ol 
Sverage hearing loss. Only $40. ie 


2 Model A-3-A Air Conduction. A brand new super-power 
tremendous volume in reserve to assure 


3 Model B.A Bone Conduction, A new precision jor: 
neat created specially for the very few who cannot 
By any air conduction aid. Only $50, 


Zenith Radio Corporation, Dept. PS-13 

P.O. Box 6940A, Chicago 1, Illinois 

Please send me your Free booklet about Radionic 
jearing. 


Buy War Savings Bonds and Stamps regularly. 251 


REMOVES ALL FINISHES 


New type semi-poste remover quickly 
lifts off paint, enomel, varnish, shellac, 
lacquer, bakelite and other synthetic 
resin finishes. (Removes emulsified resin 
water paints, too.) Stays wet longer — 
stays put on upright or overhead sur 
faces — strips deon, quick. One coot 
uswally enough (opply with brush or 
spray). Contains no benzol, acd, caustic, 
clkoli, or wax — hormless to hands, 
bristles, surface stripped. All sizes (pint 
65e) at paint and hardware stores. 


FREE CIRCULAR 


Is Oronge! 


ray 
Lf Saidlorm Sccptens Seep 
Pe on 


causric- ff THE SAVOGRAN CO. 


SAVOGRAN 
STRYPEEZE 


IW EVERY WELL-EQUIPPED HOME WORK 


d This Authentic %“ CLEVELAND 


|B 
| MODEL of the War's Most Famous Plane 


(MEM Means Maser Fping Medel 


Build the 
World's 
Biggest 

$1.00 Values 


2614" SUPERFORTRESS. Semi. 
Sia Soc ecurtea: $4.00 


Training Models 


‘ohre BLACK WIDOW, 0-0 $4.50 Ze 
{ono Piet CUB. CDK sy50 | Oy * 


CLEVELAND MODEL : & SUPPLY CO. 


YOU NEED 


BURGESS 
vibro-tool 


Tate ar og 5 Pa OF 


ladepeatabla 
FOR ALL TYPES 


120 VIBRATING 
STROKES PER 
SECOND 


es on steel Engraves on gla, 
lastics. Slices into wood, linoleum 
Fubber, eardboard, cloth ««T 


Check ar money or 
Gicular’ free 


Buy War Savings Bonds and Stamps regularly. 


of Craft work 


4508 E6 Lorain Ave., Cleveland 2, Oblo, U.S. A. 


WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR 


“EVEREADY” FRESH DATED BATTERIES 


‘Tha word“ the trade-mark of National Carbon Co, ne. 


MAGI-GLO Bata 


"SEND NO "MONEY 


EPAGES 


GLUE 


‘The original, fit- 
your-hand tool 
—today’s finest. 
Does precision 
work on any 
metal, alloy, 
plastic, wood, 
horn, bone, 
glass, etc. 


A WHOLE TOOLSHOP IN ONE HAND 


‘The sky’s the limit with the Handee. Its useful- 
ness is as extensive as the number of quick-and 
easy-to-change accessories you own—there are 
more than 300 in the Chicago line to grind, drill, 
polish, cut, rout, carve, engrave, sand, saw, etc. 


Because it's perfectly balanced and weighs only 
12 ounces the Handce is the “non-fatiguing” tool. 
Operates on AC or DC current at 25,000 r.p.m. 


With 7 Accessories, Postpaid 
to all who have Priorities. $18.50 


Free new 64 poge Cate 
of complete Ehicage’ lines 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. P.0.. Chicago 7, 


COLD PIPE, CONDUIT and 
‘TUBE BENDING MACHINES 
15 Sizes and Types Available 
Pree printed matter on request 


AMERICAN PIPE BENDING MACHINE CO., INC. 
World's Largest Manufacturers 
77 Pear 81, Boston, Mass, 


PROTECT YOUR WATCH 
Awatch with a broken crystal is useless. Go 
to any jewler—ask him for a G-S FLEXO 
CRYSTAL 100% BREAK-PROOF. Fitved while 
you wait. Any size. Any shape. Guaranteed. 
GERMANOW.SIMON MACHINE COMPANY, Rechester, N.Y. 


»MARXMAN> 


FOR MEN OF AC7/OW 


MARXMAN PIPES ease 


pace in the office and 

jory. Men of action 
‘everywhere depend on 
MARXMAN PIPES to re- 
stolighten the lood! 


Enjoy the smoothness, the mellowness, 
the cool and satisf; sweetness of a 
MARXMAN. Every pipe is bench-made by 
expert craftsmen from thoroughly aged, 
selected briars. There's a MARXMAN PIPE 
for every taste—all the popular styles and 
iso _many exclusive shapes, Look for 
*MARXMAN- on the next pipe you buy. 


MOROCCO 


Feotherw 


SUPER BRIAR 
Rare Gr 


$500 


AT FINE STORES—EVERY WHERE 


»MARXMAN> 


27 W. 24th Street, New York City 


BENJAMIN =O PELLETS 


AVAILABLE FROM FACTORY 
‘and dealent=—Col,.22 ot $2.00 M, Col. 177 ot $1.80 M. Place your order 
now for © NEW Benjamin Ais Rile or Benjamin Air Patol. Write today for 
Mlusoted folder af POSTWAR MODELS and POSTWAR PRIORITY PLAN. 


BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 


Buy Wor Savings Bonds and Stamps 


gularly. 


same | 


FOR EXTRA WEAR 
AND EASY Fit” 


* A reputation is hard to 
get and easy to lose. 
That's why the Carhartt 
family of overall makers 
has jealously guarded 
the quality materials and 
workmanship of its work 
garments. 


If you've never worn 
Carhartts before, ask for 
them by name and get 
the kind of comfortable 
fit, extra stout reinforcing, ample cut and su- 
perior wearing qualities of Carhartt sanforized 
Master Cloth that pay out in bed rock satisfac- 
tion and economy. 


‘CAPS 


At the Better Dealers Everywhere 
HAMILTON CARHARTT OVERALL CO. 
Estoblished 1889 


Datlas 
ky. 


. Carhartt Pi 


PATTERN 


SERVICE 


FULL SIZE PATTERNS for making fu! 
‘equipment, cabinets, toys are now 
Atlas, They work like cemplates in ai 
to save time and insure accurate workmanship. 
No. 25 PORTSMOUTH 
MAGAZINE RACK 
This useful stand was inspired by 
the blacksmith tool box. Maga- 
tines take the place of hammers 
and files, The compartments in 
upper tray are very convenient 
for cigarettes, matches and ash 
trays, Truly a clever project that 
will bring compliments from your 
guests. Price 25c, 


No. 15 
HANDY WORKBENCH 


substantial 
workbench — and this 


help you 
ce one quickly and 
‘easily one that fics 40. 
itwon'e get wobbly after 
a few weeks use. Has 
two handy drawers for tools. Price 25¢- 
B eat 

Order patterns by number, inclosing exact cash, 
check or money order, Price includes mailing costs: 

Patten ‘envelopes show many other wsstul patterns 
available at low cost. 


ATLAS | PRESS CO. PATTERN DEPT. 


P. ©, Box 74, Pleasantville, N. Ys 


DUPOR No.1 MINIATURE 
DUST MASK 


Authorities on dre Welding. Grery design 
from.an actual product presented in? 
Flexible form for varying applications. 


Hobart 


254 Buy War Savings Bonds and Stemps regularly. 


50 Investment may SAVE 
you HUNDREDS i dollars. 


Its the costs that have turned manufacturers 
to welded design. This book will prove to 
you in five days ihe value of "'Simplified” 
Gre welding over more costly mathods, 
DESIGNERS! ENGINEERS! PRODUCTION 


MANAGEMENT! Order your copy teday! 
Saves many times ite cost. $3.50 postpaid. 
HOBART BROS, CO,, BOX P-151, TROY, OHIO 


POPULAR SCIENCE 


Pipe-Smokers Urged to 


READ THIS 
@ _\ FREE BOOK 


Ifyou smoke a pipe, or would 

Like to, we javite you to read “The Choice of 
the fascinating story of Joha 

Middleton Walaut pipe-tobacco and its be- 


scratch your name and addres 
postal and mail ie xo Joha Middleton, 1203, 
‘Walaut St, Philadelphia 7, Pa. 


ese 


ac 


110-VOLTS 
from DIRECT CURRENT 


~«' BIG MONEY wooo new 


350 Cuts 
a Minute 


ONE-MAN 
TRACTOR SAW 


OTTAWA 


. Use| 1—fastest cutting: easiest wa: 
ifvislant with special new'y stifeaw blades, (mee, 
Ponitdvosnfety clotch contra driven fromany power takes (OSS te 
OTTAWA MFG. CO.,.p-101 Forest Ave., Ottawa, Kansas 


aoe FOR ANY JOB 
ANY WHERE 


TO THE 


HARD OF 
HEARING 


WE SAY: 


“Go to Our Competitors 
FIRST!” 
& 


WE dare to make 
this challenge, because 
TELEX is the postwar 
vacuum tube hearing aid 
that is here for you to en- 
joy today. Why accept anything less 
than a Telex? We say: try and test 
| every hearing aid on the market. Then 
come to a Telex Hearing Center and 
try the new super-TELEX ... scien 
tifically fitted. You'll then know why 
thousands select Telex for clear, un- 
distorted, noiseless, effortless hearing. 


TELEX 


j Hearing Centers 
f From Coast to Coast 


CONSULT YOUR 
TELEPHONE BOOK 


> 


‘TELEX LABORATORIES 
53 Telex Pork, Minneapolis, Minn, 


Please send me a free copy of your new book, 
“New Hearing Through the Miracle of Electronics.” 


Buy War Sevings Bonds end Stamps regularly. 


No. MM 121 


15 Jewels, stainless steet back 


steel beck 


ol cose 559.75 


All Federat Excise Taxes, 


17 jewel 


BELL WATCH COMPANY 


Time ond Cite Bldg., Rockefeller Center, Mew York 20, W.¥. 


SANDEE MUFFLER CO. 
7523 S. WESTERN AVE, LOS ANGELES 44, CALIF 


Sand Casting—Fi i—Heat Treating—Case Harde 


BRONZE FOUNDRY 


in limited quantity 


‘Bir80, 624.00, 43 

its ameatic ens 

‘Ror Be eneres requed for operation, 
KANSAS ony SPECIALTIES CO. 

Box 6022, Dept. S. 18 City, Moe 


NO 


MIXING 


' HEATING 
with FRANKLIN 


AT YOUR HARDWARE DEALER 
Or Send 30 Cents for Pint to 
The Franitin Glue Co,, Columbus 3, Ohio 


Buy War Savings Bonds and Stamps regularly. 


STOP RADIO STATIC 


e ALL WAVE radio filter is guaranteed to 


us 3. 
ply limited. Vor 
ot. AWBIG, Chicago, 


FOR COUGHS FROM COLDS, 


cuts, aches, burns, sprains use TAYLOR'S OIL (/ 
Oil of Life over 80 years). At your favorite 
35, _75¢,_ $1.50 


ets See 
FALSE TEETH 


KLUTCH holds them tighter 


Teyour drut ha money, 
Saiful, put etn us 1Ge-and we wil mall yo 
B'generous tr PING. 


KLUTCH CO. Box 4594.A ELMIRA, N.Y. 


PLASTICS CONTEST 
Creative Minds 
P ATTENTION ! 
CASH PRIZES FOR YOUR IDEAS 


Here’s All You Do (Contest R 
1. Just suggest a utility item, novelty, gadg 
ment that you would 

2, Describe your idea completely (size, shape, color, 
Purpose, suggested retail price, etc.), and include @ rough 
sketch, 

3. Mail your entry to the F. J. Kirk Molding Compony, 
Clinton, Moss. postmarked not later than midnight, Jan- 
vory 31, 1945. 

4. Submit os many 


or orna- 


ish, but each ideo 
or blank. 
ty of the 


J. Kirk 


7. Use your own stationery or write for Entry Blonk. 
JUDGES: Lucian Bernhard, Lucion Bernhard Studio 
Tufts College 


F, J. Kirk, F. J. Kirk Molding Co. 
CASH PRIZES 131 
2n 


Bed _— . 50.00 
F. J. KIRK MOLDING COMPANY 
_ CLINTON, MASS. _ 
SW REPAIR YOUR OWN 
Hes ELECTRIC APPLIANCES 
F< Trademark Reg. and Pats. Pend. 


CHANITE Selt-Weldin 
HEATING ELEMENT FLUX. Gene 


PANY 
Worth 4, Texas 


in every battle... 
doing vital jobs. 


FLASHLIGHT R 
BATTERY 


Ok) 


B es 
Sug bticnt stam BATTERY, 
3 CU TOM = 


JANUARY, 1945 


Other ages at propor- 
tionately low. rates. 
This is Legal Reserve Life 
Insurance offering all 
Standard Provisions under 
the New York State In- 
surance Laws, issued by 
Postal Life of New York. 
Unique among major com- 

nies, Postal has sold 

fe Insurance by mail 
and over the counter for 
40 years, has more than 
$14,000,000. in assets and 
has paid out over 


$55,000,000. 


to policy holders and their 
beneficiaries, Premiums 
may be reduced by divi- 
dends. Current dividends 
rate 91/% of annual pre- 
mium, Coupon brings full 
information and rates at 
your age. 


Mail me without obligation complete 
information about your low-cost 
Modified “4” Policy at my age. 


Occupation 
Date of Birth 


AND MOST ANYTHING MADE 
OF LEATHER AND CLOTH 


© Spreads Like Butter 

@ Dries Hard Overnight 

© Flexible—Non-Skid 

© Waterproof—Won’t Come Off 


Longer 
Life for 


TIRES 


H] Easy to fx cuts, bruises, 

worn spots in tires af 
home. Keeps out grit 
and water. Add hun- 
dreds of miles wear to 


A your tires with SO-LO. 
Re-Sole Your Own a aie 
Se ? 

SHOES Q\:°5/ 
Easy—at home. Spread on So-Lo ~ ' 


like butter. Wears like leather. 
Useitfor all footwear, children’s 
and grownups’. Also use So-Lo 
for raincoats, boots, etc. Guar- 
anteed to SAVE! 


1,001 Repairs in the Home, 
Auto, Farm, Factory and Shop 


Mend Wt with | FOR 


| ONLY 


So- oO AT ANY HARDWARE 
‘AND 10c STORE 


Buy Wer Savings Bonds and Stamps regularly. 


NEW PHOTO CATALOG 


AND BUYING GUIDE 


Wards new 40-page Photographic Cata- 
log is filed with pictures tnd prices of 
cameras and photographic supplies. Con- 
sa "Buying Guide” that gives valu- 
information about cameras, lenses, 
accessories. 
Send for Wards free Catalog, and sho 
the time and money-saving way—by mail. 
‘ards feature nationally known eq 
ment, all sold for cash or on convenient 
monthly payments, Write to nearest Ward 
Mail Order House for catalog. 


MONTGOMERY WARD 
Dept. PSI 

Chicago Albuny Baltimore Denver Ft. Worth 

Kansas City Onkland Portland, Ore, St. Paul 


ROMA WINE COMPANY 
Fresno, California 
MORE AMERICANS ENJOY ROMA, THAN ANY OTHER WINE 


| BUILDZARCEWELDER Eixrncon 


concern 

Te Dats Beer BAI a urs 

slg: Ea ed 

LEJAY Mig. Co. 1323 Lejay Bldg...” 
See oe 

DECORATE YOUR DEN OR LODGE 

‘MAKE YOUR OWN HUNTING KNIFE 


If You 
Get Up Nights 
You Can’t Feel Right 


your rest is 


have to get reat is 


3 or more times a night 


Toney back. Three guaranteed sizes: Only S8e, 78e, 
at druggists. 


CTCLE 
Springfield, Moss. 


ONE-MAN SAWMILL (£55 THANX 


11354 


ALL TYPES 
FOR MORE TOOL 
MILEAGE 


Ask Your Dealer 
oo 


UTICA "5 isi 20" 


JANUARY, 1945 


AMATEURS GET 
“PRO” RESULTS WITH y - 
One coat of 
A 
A 
A 


* the paint of tomorrow-today! 


AMAZING RESIN-BASED 
LIQUID PLASTIC PAINT 
WASHES Pissti 


‘ote AAA is a triumph of modern 


cchemistry—a resin-based paint that lets you 
LIKE give your home, Interior and Exteiot, 
TILE wtiful plastic finish that is tough, fade- 


roof, waterproof, and resistant to gas and 
ames. This remarkably durable paint is self-leyeling and 
leaves no brush marks. So, amateurs get the same fine results 
as a master painter. It's really fun to apply—and helps you 
cut your decorating bill almost in two. 
ONE COAT of Plasti-Cote AAA covers any kind of surface— 
‘wood, wallboard, brick, stucco, plaster, even old wallpaper, 

Ie has exceptional hiding properis and 


ONLY does nor chip, chalk, crack, or peel. Plasti- 
Core AAA, being a'true plastic, cannot be 
SSO bined by water, ies smooth, porcelain. 
like surface stands innumerable washings. 
PER GAL. MONEY-BACK 
GUARANTEE 


Nay, 


Use 25% of this liquid plastic paint. If not 
delighted with results, return i 
and receive fullrefund. Orderfor cash, post- 
aid; or CO.D., plus small express charges 
LORS: White, Ivory, Cream, Buff, Dusty 
Rose, Peach, Grey, Blue, Brown, Blacks 
and 3 shades of Green. Specify color an 
whether Interior or Exterior — gloss, semi- 
gloss or lat. Gal. covers 300 sq. fe. 


Use PLASTI-COTE FLOOR FINISH 
New Plastic Beauty-Treatment Banishes Waxing = 
Makes Floors Gleam and Sparkie 

Plasti-Cote Floor Finish banishes waxing and polishing, 
gives hard glossy, durable finish to linoleum, rubber, concrete, 
asphalt tile, cock, wood—all surfaces. Non-skid. Resists alcohol, 
boiling water, cigarete urns evenly, Apply it yourself 
does average kitchen. 12 colors and cleat. ber gi 


Let PLASTI-COTE CAR ENAMEL 
\s 17g, Give Your Car a Gleaming 
iy GQ Factory-Fresh Lustre 
Here'sacarenamel that's different fromany other 
glee You've ever tried—a real plastic painc that is flex- 
c ible and covers, becter and wears longer. One 
coat covers the old finish. Withstands road tar, oil, sun, salt 
‘water, salt air, alcohol, boiling water, sleet, and saow. Quart 
does average car. Easy to apply. $2.95 per quart, 


DEALER INQUIRIES INVITED 


CELLO-NU PRODUCTS 


333 N. MICHIGAN AVE. CHICAGO 1, ILL, 


Buy Wer Savings Bonds ond Stomps regularly. 259 


_ ~§ soto 
* On WINGS of WOOD! 


Thrill to the great sport of skiing . . .on 
championship Northland Skis! Expertly 
hand-crafted of super quality woods. Fol- 
low the lead of ski champions . . . choose 
Northlands, trademarked with the Deethead. 


lors. Get Northlond’s 48 


World's Largest Ski Manufacturers 
94 MERRIAM PARK * SAINT PAUL 4, MINNESOTA 


WORLD’S LOWEST PRICED 


BADDING MACHINE 


VEST POCKET SIZE 
NLY IDEAL FOR INCOME TAX 


Fits vest pocket or purse. Guaranteed 

‘Operated ag eaally, and as 

as machines costing many 
times as much. Not a toy. Substan- 
tally made of 28-gauge ateel—guar- 
‘SEND NO MONEY anteed for life against defects in 
FREE ‘construction. You positively can't 
! buy'a calculator of equal quality for 

yiimeach aby as aittle money. ACCEPTED AS THE 


FOR OVER 30 YEARS! Operates with & 

flick of your finger. Adds, subtracts, 
multiplies, divides—counts up to ten mil: 
ton, for itself over and over in mis- 
takes avoided, and time saved. MAKES 
IDEAL GIFT. 

Sold on a positive money back guar- 
ante. Send only name and address, pay 
postman. §2.50 plus postage (send full 
fash If outside U.S.) Money back within 

if delighted. AGENTS: 


CALCULATOR MACHINE CO. (Mfrs.) 


DEPT. 450, P. 0. BOX 1118, CHICAGO, ILLINOIS 


HANDY ASSORTMENT 

Bhs Seen ARSENE Og 
cenit neat De 
SCREWS NUTS BOLTS e WASHERS 
RIVETS © SPRINGS @ BRACKETS @ MISC. 
ssid eee cee aaaait. 


vices for every practical use. Satisfaction guarant : 
Ger now.” $1.98. SPECIAL—2 assortments, over 2,000 


pieces, for $3.69. 
HUDSON TRADING CORPORATION 

The House of Handy Assortments 
4-161 West Hubbard St.,Chicago 10, I, 


| Attention! Piles Sufferers 
| FREE BOOK Tells Many Facts 


The McCleary Clinic, 171 Elms Blvd. Excelsior 
Springs, Mo.. is putting out a 122-page FRED BOO! 
to anyone afiticted with Piles, Fi and other F 


M CLOCK 


Q Me 


) ALAR 


edting way prof 


AS Bk 2 


You May Never Suffer Another 
Acid Stomach Pain 
—25c Test— 


‘over 200. 


This Horseshoe 
Ring, Handmade, 
Hand - engraved, in- 
laid with simulated 
pearl, is a KNOCK- 
OUT! Shoe and 
shank of everlasting 
Monel Metal is 

GUARANTEED 20 YEARS 

‘Supply ts limited . . . rush your order! SEND NO MONEY. 

Pay Postman only $3.85 plus excise tax and postage. 

Return for refund in five days if not delighted. Please 

mention size desired. Address: 


| AMERICAN JEWELRY CO., 


ch, 
‘malllion 


Dent, 154-1. 
Wheeling, W.Va. 


Buy Wer Savings Bonds and Stamps regularly. 


INTRODUCING-New Victory Model 
~HANDIWELD ELECTRIC~ 


Ait 


‘INVISIBLE’ LIQUID 


proves great success for 


| SKIN--SCALP 
IRRITATIONS 


By) seater 


First applications of wonderful soothing, 
highly medicated liquid Zemo—a Doctor's 
formula — promptly relieve the intense 
itching and burning of Eczema, Psoriasis, 
Athlete's Foot blemishes and similar skin 
irritations due to external cause, Zemo 
also aids healing. 

Apply clean, stainless, invisible Zemo 
any time—it won't show on skin. The 
first trial convinces! In 3 sizes, Buy Extra 
Strength Zemo for stub- 


sees: ZEMO 
WANTED 


| _ IDEAS, INVENTIONS 
| 


radiators, a 
‘Take Victory Model 
anywhere. tg Job. 


ftaelf "quickly, "Easily 
moved while attached. Big 
heavy blade. FREE details. 
OTTAWA MFG. Co. 

Oak Ave. ottawa, Kans. 


ENGINES IN STOCK 


‘The G. H. Q. miniature gasoline engine that really operates is still available. Over 100,000 
sold to date. 1/5 H. P. Complete with flywheel and propeller, fuel, 15 accessories and full 
instructions. Fully bench tested and ready to run. Power for all models. $20 complete, 
Send only $1.00—Shipped Collect C.0.D. same day. Send 25c for illustrated Catalog of hun- 
dreds of hobby items and airplane identification chart. 


GHQ MOTORS, Dept. SV15, P.0. Box 203, Madison Sq. Sta., New York 10, N.Y. 


GET THE IMPROVED SUPER DRILL GRINDER 


Grinds drilt points from No. 42 to 1-1/16” diameter. Grinds 
\ old drills like new. Grinds short, medium and lung twist 
y Grills, up to 11”, The only drill grinder to give rounded 


‘te, points! 
fen GRIND YOUR DRILLS LIKE FAC. 
TN 25 SECONDS! Get a perfect 
nee in three different 
NO, MACHINE SHOP 
RKSHOP SHOULD BE 


GRINDER. Just mall. your check oF 
money, order for only $2.05. wth your 
Printed address—the SUPER. GRIN! 

Will come to you by return mail postage 
pala. 


ne SUPER JUNIOR! 
$2.95 CRANDALL MFG. CO. = orings standard 59° ony 


angle from 3/32" to 


Dept. FB-12, 1512 W. Slauson fone" tentnee $9 8S 


Telow 
or Lang Drils~ 


BER Grin cing Whee RE: 


long." No. experience 


edlasady to"tbe Wil 
Los Angeles 44, Calif. Bring 2 Founded curve on dril point. 


W A SURPLUS 
BARGAINS 
BUnaRESS OF SENSATIONAL VALUES 


~ } 
at i 


Dance in 5 Days . .. OR NO COST! 
NEWEST .STEPS—Rhumba, Samba, Conga and Jitterbug 


Let dancing open the door to —alsotheever-popular Waltz, 
Romance ind’ Happiness for Fox ‘Tron, and many old: 
ND ‘NO 

MONEY! 


Act now, and we'll seod 


ou as" gift, 2 additional 
Teal fat aes 
Ton istping.” 


WRITE FOR BARGAIN CATALOG TODAY 


STARK’S “cmcsco's: wimors. 


bY 


= fesales in 3 da 
return 


a 


with SOFT rubber. 


with 
Bie "HASTING ‘PAbs" which cling, ending 
bother of powders. COM:FIT PADS are READY: 
neat or comtabemensily 

Keay SIAN monte. fast 


ual. Can be vasily removed. ‘Money back if not FINE. 
Ee saad ony by mulling 8 00 TODAY. (for 4 pada) to 
FIT CO., Dept. PS, S46 5. Meridan St., Indianapolis 4, 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER, 
‘or Pleasure and Profit! 


When Writing Adverti 
Mention Popular Science Monthly 


= Asthma Mucus 
Loosened First Day 


For Thousands of Sufferers 
Ms eexing, recurring. attac : 


262 Buy War Savings Bonds and Stomp: regularly. POPULAR SCIENCE 


IT’S EASY - AND FUN 
Lo build thts NEW MODERN 


a FROM 5° ABOVE TO 
10° BELOW ZERO 


| FROZEN 
STORAGE 


[ete ao b SNS, 
COMPLETE PLANS 
for Building and materia 


7 “BK FT. 
CAPACITY 


HERE'S A DANDY! : NO EXPERT KNOWLEDGE NEEDED 
You need no knowledge of refrigeration or other 
piste EM per er ie gup to {Bert experience to tallow these simple plans. and 
= cur wil coud to build—saving up to. the necessary material is not hard to obtain. Enjoy 
‘75% of the cost of a new box. Our plans show all the thrill of making this fine piece of equipment. 
details and it can be built from new parts, or any 
used parts you may have around. Operates elec- MAIL THE COUPON TODAY 
trically and can be made to fit any voltage avail Clip it to a $1 bill, check or money order and slip 
able. Imagine the fun in building and the profit in it into an envelope. If the plans do not satisfy you, 
using this modern equipment. It takes only a few = = be sma a tad 
hours of your spare time to build. 


| Name. 


| Beith ene 
F to | FREEZER, fs fori T Mach 8 bab | 
G.CO.8E< 

s. if 

1 Y. I 


MINNEAPOLIS 8, MINNESOTA. 


JANUARY, 1955 Buy Wer Savings Bonds ond Stamps regularly. 263 


) | 


GAGE 
USE 3 WAY 


I ALCO SHOP 


DEPTH @ ONLY ONE HAND NEEDED TO OPERATE 


‘The entire too! has been ground and polished— 
fare hardenedepring tension on measur- 
g rods assure 
aor pot believe 
tool value you 
days, and we will 
yurchase Di 


return to. ree 
immediately refund the full 


2628 ARMSTRONG, D 31 
LOS ANGELES 26, CALIF. 


TELESCOPING MEASURING TOOLS 
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STOKER EMPTIES OWN ASH!) 


A remarkable stoker already used by thousands | 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a| 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, | 
empties its own ash in sealed containers, no coal | 
to shovel, no clinkers to dig, only bituminous | 
stoker of its kind on the market. Send for full | 
information NOW! 


POCAHONTAS FUEL COMPANY INCORPORATED | 
S41 BAST 131st STREET © CLEVELAND 8, OHIO 
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LITE-GLO,Dept.62-LA, Topeka, Kon. 
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Buy War Savings Bonds ond Stamps regularly. 


5100 MOTOR-GENERATOR for $1725 


MADE FOR U.S. ARMY TANKS BY WESTINGHOUSE 


MIDLAND MACHINES, PA-744 W. ADAMS ST... CHICAGO 6, ILL. 


POPULAR SCIENCE 


L 


A DYNAMIC 


HEAVY DUTY 
INDUSTRIAL WELDER 


FOR ONLY 
TO SAVE YOU VALUABLE 
TIME and MONEY! $23 50 
‘ ; COMPLETE 


Maintenance men, farmers, mechanics, machi 
, auto, general repair ond job wel 


AMAZINGLY SIMPLE 
TO OPERATE! 


This portable DYNAMIC 
WELDER ecsily corried 
right to the job —plugs 
into ony convenient, 


‘operating and welding instructions furnished. 


WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 


Hos eight metalic ond carbon are welding heat stages. Does work 


volt light circuit, 


Be YOu Would think only possible with o larger, more expensive machine, Giaaes itt 
ba opel READ WHAT USERS SAY... 110 VOLT 
& Repair Shop Owner says, “It will do more than you say"” ELECTRIC 
ir “1 wont fo s6y | operate @ repeir goroge and om more thon stisied LichT 
weve RG ‘ein ihe welder. Wl do more hor 7 Pe Baten, Ono : 
REPAIRS A It's the Greatest Portable Outfit cIRCUTT 
HOME “Now 1 om equipped for ol kinds of welding ond | mut soy i's the grest 
APPLIANCES ( porchie out for welding ony mon coud ever wih 1 own. t woulda’) 


‘wonderful welding produc! ‘ 
Better Than | Expected 


“thove done qui 
MAINTENANCE AUTOMOBILE thon | expected. ‘com ‘ond 
REPAIRS dove with the Dynome ere the eitroctive points” W. RP, Portland, 


EASY TO OPERATE! 


Dye SUPIERCHARCLD WHER 


& GET DETAILS ON OUR 10-DAY TRIAL OFFER! \ 
Once you see a DYNAMIC in operation you won't want 
to be without it. Its simplicity will amaze you. In @ year 


the DYNAMIC only costs you about 6¢ o day. Com 
helmet, rods, cabl 


Reoh lev: pend ald Masood 
available. 


13 East 23rd Street—CP 
=a 3 CHICAGO 16, ILLINOIS 
JANUARY, 1955 Buy War Savings Bonds and Stamps regularly. 


A South Bend Lathe will bring to your home workshop 
the same versatility and precision that make them so popular 
in industry for the finest laboratory and experimental work. 
Many attachments are available for special classes of work 
such as milling, grinding, taper turning ete This means that 
you can get maximum use from your lathe. 
South Bend 9” Bench Lathes are made in Models A, B, 
and C, offering a choice of quick change gear or plain change 
ear equipment. Other South Bend Lathes are available in 
ingine Lathe or Toolroom Lathe types with 10", 13", 14/6", 
and 16” swing. Also Precision Turret Lathes with 4” and 
1’ maximum collet capacity. 
Write for a copy of our latest catalog specifying the size 
of lathe in which you are interested. 


HOW TO RUN A LATHE 


A useful handbook for the workshop owner on the 
operation and care of metal working lathes. Tells 
how to turn, face, bore, drill, ream, taper turn, thread, 
tap, knurl, sharpen and use cutting tools, etc. 
Clearly written in non-technical language, well-illus- 
trated with 365 illustrations. Contains 128 pages, 
536" x 8", Send 25c in coin or stamps for your copy. 


SOUTH BEND LATHE WORKS 
is) 456 E. Madison St. © Lathe Builders For 38 Years * South Bend 22, Ind. 
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THE NEW GARDEN ENCYCLO 


Tells You Everything You Want to Know About Vege 
Flowers, Shrubs, Berries, Trees and Everything Else that 


‘Moro thar 
i 


easy to 
Ward to Grow Varlt 
Mardy Types 
Malf-Mardy Types 
Grouping 
Germination Tables 
‘Starting Indoore 
Planting Dates 
Transplanting 
Fertilizing 
Cultivation 
Flowering Butbs (300 varieties) 


Flowering Shrubs 
Ornamental Vines 


ne. ote, 


How to Apply Fertilizers 


Fated 64-Page Pet-contol took GARDEN FOR 


NEW AND UP-TO-DATE! THE STANDARD REFERENCE BOOK 


"THE only Garden Encyclopedia prepared expressly for the amateur's 
needs! Clear, explicit, usable. Answers any garden questions quickly. 
You can make your garden the envy of everyone with thi 
up-to-date, enlarged edition of the biggest, most practical 
it” volume ever published for garden lovers. 


completely 
how to grow 


An entirely new illustrated section on the planning, planting, care and 
se of Victory Gardens—including detailed plans and layouts for gar 
Jens of various sizes. Other recent features include Soil-less Gardening, 
rew methods of destroying pests, Wild Flower Gardening, 
New Flower Arrangements! 10,000 articles furnish every detail 
of information you will need about planning, planting, fertiliz 
ing, and caring for your garden. Alphabetical arrangement of 
subjects enables you to find instantly what you want to know 
quickly and easily. 1,500 authoritative photographs and dia. 

grams (more than one to every other page)! Dozens of prac 

tical experts furnish all the directions the average home 
gardener needs to grow every variety of plant successfully. 

Here for the first time in a single book is EVERYTHING 
YOU NEED TO KNOW ABOUT ANYTHING YOU WANT 
TO GROW! You can be certain of making your garden suc. 
cessful in every way by getting the New Garden Encyclopedia 
now and consulting it at every step. It will save you work 
and worry and hours of searching through incomplete books! 


NEARLY 1400 PAGES + 10,000 ARTICLES 


OVER 1500 ILLUSTRATIONS 


Written for All U. S. Soils, Seasons, Climates and Methods— 
by American Experts! Edited by E. L. D. SEYMOUR, B.S.A., 
and a picked staff of American garden authorities. They show 
you how to avoid plant diseases; prevent and destroy pests; 
raise bigger and better flowers, fruits and vegetables; how to 
select the best kinds; how to plan your garden for economy, 
seasonal changes and year-round beauty. 


Just mail the attached card, which requires no st 
Garden Edition of THE NEW GARDEN ENC 
be shipped prepaid. If not delighted, return it an 
you keep it, make a first payment of $1.00 and | 
rate of $1.00 a month until the low price of only 
cents postage) is paid. WM. H. WISE & Co., || 
Street, N. Y. 19, N. Y. 
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I together and th 
everything! But they'll agree on that pack in their 
pockets. Camels, first in the service from the Philippines 
to the Rhine. It's on the record ..."“With men in the 
Army, Navy, Marines, and Coast Guard, the favorite 
cigaretteis Camel, based on actual sales records.” Flavor 
and mildness make Camel a favorite wherever you go! 


The final authority on wh: 


